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CHAPTER 1

INTRODUCTION
For more than a century, students lacking adequate basic skills have
been a challenge for institutions of higher education. Although most of

these underprepared students began enrolling in junior colleges in the early

twentieth century, it is common for universities to have programs for

underprepared students. There are developmental education programs in
existence at universities such as Duke, Ohio State, MIT, and Stanford
(Ross and Roe, 1986).
Since their beginning, community colleges have enrolled a large

number of underprepared students. The adoption of the open-door
admissions policy in the 1960's attracted an even greater number of

students who lacked adequate preparation for college-level work. To meet

the challenge presented by these students, community colleges created
remedial courses and started basic skills programs (developmental

education programs).
Basic skills programs are comprehensive programs whose purpose is

to enable students to acquire those skills necessary to perform successfully
in college courses. A basic skills program generally has several

components such as remedial (developmental) courses in reading, English,
1

and mathematics, study skills course(s), and academic advising. In the
literature, basic skills programs are also referred to as developmental

education programs.
Remedial (developmental) courses generally are the specific content
area courses in reading, English, and mathematics. The terms remedial

and developmental are used interchangeably in much of the literature;

therefore, these terms were also used interchangeably in this study. Since
the purpose of a developmental education program is to enable students to

acquire those skills necessary to perform successfully in college courses, it
is reasonable to expect that the purpose of developmental mathematics

courses is to prepare the underprepared student to succeed in college
level mathematics courses.

Adequate research on the effectiveness of developmental education
programs has been done only recently (Ross and Roe, 1986). Cross
(1976) argued that the generally positive results from research on basic

skills programs prior to the 1960's resulted from poorly designed studies.

In contrast, Ross and Roe concluded the design and evaluation of research
related to developmental education programs has improved since the

1970's.

2

Purpose of the Study

The purpose of this study was to compare the performance of
developmental students and regular students in a college-level

mathematics course. In this study, students were identified as
developmental students if they were required to enroll in and successfully

complete the developmental mathematics course (Beginning Algebra).
Regular students were those students who were not required to enroll in

the developmental mathematics course (Beginning Algebra). The
hypotheses of this study were that the performance of the developmental
students would not be significantly different from the performance of the

regular students in a college-level mathematics course.

Importance of the Study

The goal of developmental mathematics courses in institutions of

higher education is to sufficiently improve the mathematical skills of
developmental students so that they can successfully complete college
level mathematics courses. The expected outcome of successful

remediation is that remedial students will have the same opportunity for

success as students not requiring remediation (Wepner, 1987).
Research in developmental mathematics (see Chapter 2) has
compared the success of developmental students and regular students in

3

college-level mathematics courses. Comparisons have been made using

course grade point average (CGPA), final course grades, and rate of
passing grades. Eighty-one percent of the developmental students passed

a College Algebra course as compared to eighty percent of the regular
students (Wepner, 1987). Leas (1993) reported that developmental
students achieved a course grade point average of 2.4 while regular
students achieved a course grade point average of 2.9 in an Intermediate

Algebra course. Using final grades from an Intermediate Algebra course,
Cox (1993) showed that developmental students were academically

comparable to regular students.
The October 1989 North Central Association "Statement on

Assessment and Student Academic Achievement" explicitly stated the

Commission's position that all institutions are expected to assess the
achievement of their students (NCA Report, 1993). If the purpose of the

developmental mathematics course(s) is to prepare the underprepared

student to succeed in college-level mathematics courses, the comparison
of the performance of developmental students and regular students in such

a course satisfies the expectation of the North Central Association (at least
at the course level) and can serve as one way of evaluating whether the

underprepared student succeeds in college-level mathematics courses.

4

Statement of the Problem
Students enrolled in a college-level mathematics course based on one

of three criteria: completing a developmental mathematics course, passing
a placement test at a specified minimum level, or achieving a specified
minimum on the mathematics section of the ACT. Empirical evidence was

needed to compare the performance of developmental students and

regular students in a college-level mathematics courses.
This study compared the performance of the developmental students

enrolled in a college-level mathematics course with the performance of

regular students. This comparison can aid the instructional process and
pin-point areas where developmental coursework should be improved or

test minimums changed.

Limitations of the Study

This study was limited to students who enrolled and received a letter
grade (A through F) in a college-level mathematics course at a public, state
supported, tri-campus, open-door, comprehensive community college

located in a mid-Atlantic State. Students enrolled after successfully

completing a developmental mathematics course (Beginning Algebra),
after passing the ASSET (Assessment of Skills for Successful Entry and

Transfer) elementary algebra placement test at the specified minimum

5

score, or after achieving the specified minimum score on the mathematics
section of the ACT. Successful completion of the developmental
mathematics course, minimum ASSET elementary algebra test score, and

minimum score on the mathematics section of the ACT were specific to this
community college.

.
Background

Basic Skills Programs in the State
In a survey administered during the academic year 1978-79, all

twenty-four institutions of higher education (14 public, 10 private) in the
state had at least one basic skills program in operation. Call (1979),

reporting on the survey results, stated that the average number of years
that basic skills programs had been in continuous operation in the State

was eight with the oldest continuous basic skills program being sixteen

years old. Call defined a basic skills program as "any developmental
instructional offering designed for college freshmen who lack minimum
competency in one or more of the basic skill areas (reading, writing,

mathematics) necessary to function on the college level" (1979, p. 10).

The three community colleges, the two universities and two of the
three two-year colleges in academic year 1978-79 offered basic skills

programs in all three basic skill areas. Fifteen of the sixteen four-year
6

colleges offered basic skills programs in reading and writing and twelve
offered basic skills programs in mathematics. For the fourteen public
institutions of higher education in 1978-79, all offered basic skills programs
in mathematics and reading and thirteen offered basic skills programs in

writing.
The most frequent reason given by academic deans for establishing

basic skills programs was high attrition rate, while the coordinators of basic

skills programs identified the open-admissions policy. Sixty-seven percent
of the basic skills programs in higher education in the State had been

established in the 1970's, so they were relatively new in 1978-79.
There were three major methods identified for the admission of

students into the basic skills programs: referred (37%), voluntary (31%),
and required (30%). Call (1979) concluded that the practices used to admit
students into basic skills programs were both inconsistent within and
between the institutions of higher education. The placement criteria used
most frequently to admit students into basic skills programs were low

scores on the ACT or SAT, low scores on institutionally-developed

placement tests, and referrals by advisor or instructor.

The ACT was the most frequently used placement test but the cut-off
scores to identify students in need of the basic skills programs varied

greatly. For mathematics, the range of scores on the ACT was 10-17.
7

The most frequent method used for measuring the success of the
basic skills programs was the comparison of pre-test and post-test scores
of the students. Call noted that "formal evaluation of success of the basic

skills programs was sparse and deduced that, as a group, those
responsible for basic skills programs did not recognize the benefit of

collecting and reporting data for the purpose of assessing student progress

and evaluating basic skills program improvement" (1979, p. 158).
In 1989, the system of higher education in the State was divided into

two systems. The University System comprises six institutions (an

osteopathic school, 2 universities, 2 university branches, and a college of

graduate studies). The University System is governed by a Board of
Trustees. The State College System has 10 institutions (2 community

colleges and 8 state colleges). The State College System is governed by a

Board of Directors. In the State College System, the two community
colleges are free-standing and six of the eight four-year institutions have
community college components.

One of the planks in the Board of Director's "Plan for Quality and
Accountability" is a provision requiring entering freshmen to demonstrate

proficiency on standard tests in mathematics, reading, and English

beginning with the 1991-92 academic year (College Self Study, 1992).
Students entering all ten institutions in the State College System are
8

required to participate in their institution's assessment and placement
program.
The Freshman Assessment and Placement Standards for students in

the State College System were developed to "assure the integrity of
associate and baccalaureate degrees, to increase the retention and
graduation rates of students, and to encourage high school students to
improve their academic preparation for college" (State College System

Procedure No. 6,1995, p. 1). According to this document, students may

enroll in a college-level mathematics course if they meet any one of three
criteria: a score of 19 or above on the ACT, a score of 430 or above on the

SAT, or a scaled score of 39 or above on the numerical test and a 32 or

above on the elementary algebra test of the ASSET (Assessment of Skills
for Successful Entry and Transfer). Any institution in the State College
System is permitted to set a higher minimum placement score. Students

not meeting this standard must successfully complete a developmental
mathematics course(s) in order to enroll in a college-level mathematics

course.
Basic Skills Program at the College

The College was created on May 9,1972 by the Board of Regents as

the State's third comprehensive community college. It is a public, state

9

supported, tri-campus, open-door, comprehensive community college

serving the five northernmost counties of the State.
In 1973, the Division of Special Programs was created to coordinate
and integrate innovative learning experiences. The Division of Special
Programs was overseen by the Director of Special Programs and its

responsibilities were separated into three programs: The Program of
Alternative Learning Strategies, The Honors Program, and The Career

Corner. Two of the goals of The Program of Alternative Learning were: to

identify those students whose previous academic experiences indicated a
need for preparatory work and to develop instructional programs to

strengthen the academic preparation of those students needing
compensatory work especially in mathematics, reading, writing, and
speech (Smith, 1973).

Since developmental courses were viewed as an integral part of the
curriculum, all such courses were created and implemented by faculty in
academic divisions. The Humanities Division faculty created the courses in

reading, writing, and speech, while the Science and Mathematics Division

faculty created the mathematics course.
The goal of the developmental courses was to increase the duration of

the student's involvement in post-secondary education and to improve the
chances for academic success in college-level courses (College Self
10

Study, 1974). This goal was to be accomplished by assisting students in

the improvement of basic skills, study skills, and self confidence.
Student admission to the developmental education programs and

services was voluntary but was encouraged by faculty and counselors.

After being admitted to the developmental education programs, student
mastery level was determined by diagnostic inventory and was used as a

guide in formulating individual student programs.

In 1973 the developmental mathematics course was a three-credit
hour, letter graded (A through F), individualized course titled Essentials of

Mathematics. The credits for the course were counted toward graduation

requirements and included in the grade point average calculation. The
course was not meant to be transferable.
In the 1974, 1975, and 1975-1977 College catalogs the title of the

developmental course had been changed to Mathematics Preparation and
the credit hours changed to variable credit (1 to 6). All other characteristics

(individualized approach, graded) and usages (graduation requirement,
GPA calculation) remained the same.

By 1979 the administration and implementation of the developmental
education courses and services were overseen by the Chairperson of the
Learning Center/Learning Resources Center (Library) in cooperation with

the Chairpersons of the Humanities Division and the Science and
11

Mathematics Division (College Self Study, 1979). All developmental

courses carried academic credit although the credit was generally not
transferable. In the 1977-1979 College catalog the developmental

mathematics course was still titled Mathematics Preparation and all other

characteristics and usages were unchanged.

Admission to the developmental education program remained
voluntary but encouraged by faculty and counselors. After admission to the

developmental education program, each student was given a diagnostic
test to determine entering ability in each course and to determine the

appropriate class assignments. According to the 1979 self study, each

developmental course was self-paced.
Since there was concern that all students who need developmental
education courses and assistance were not enrolling, the College planned

for the implementation of a testing program to screen all entering students
(College Self Study, 1979). The goal of the testing program was to enable

the faculty and counselors to recommend developmental courses to those
students who could benefit most from them.

The College Self Study in 1985 stated that a developmental chemistry

course had been added to the developmental courses in reading, writing
and mathematics. Other characteristics of the developmental education
program stayed the same. Students were still admitted voluntarily through
12

self-advisement or encouragement from faculty advisors and counselors.
The developmental courses were self-paced and modularized with students

being tested to determine their ability level and their assignment to those
materials of most value to them.

Content and staffing of the developmental courses was determined by
the Humanities Division and the Science and Mathematics Division with
general administration through the Learning Resources Division. Students
received credit for the developmental courses which counted toward

graduation but was generally not transferable. The need to identify the

basic skill levels of all entering students by requiring them to take
placement tests and to enroll in developmental courses was still a concern.

The College chose to implement its testing and placement plan in
stages. Mandatory testing began in 1985. The College fully implemented
its mandatory testing and placement policy in 1987. This policy does not

place any restrictions on the College's open-door admissions policy, but

instead puts the highest priority on preparing the underprepared students to
be successful in college courses (College Self Study, 1992).
The College testing and placement policy requires that new students

take a placement test in reading, English, numerical skills, and elementary
algebra to assess their current basic skills. Students who have completed

a college-level English or mathematics course(s), or who have achieved
13

the following enhanced ACT scores are exempt: reading -17, English -17,
mathematics -19 (College Catalog, 1994-1996). Students who are exempt

may choose to take the placement tests if they have been away from
education for a long period of time.
The College uses the ASSET (Assessment of Skills for Successful
Entry and Transfer), an ACT placement test designed for the community

college student, to determine the new students' basic skills. In
mathematics, students complete the numerical and elementary algebra
tests.

In order to advise new students more effectively, two cutoff scores are
used for each test. Students scoring below the first cutoff score are

required to enroll in the appropriate developmental mathematics course.

Students scoring above the first cutoff score but below the second cutoff
score are strongly advised to take the developmental mathematics course.
For the numerical test, the cutoff scores are 39 and 43. The elementary

algebra cutoff scores are 36 (higher than the state-mandated minimum of
32) and 42.

Students who are required to take any or all of the developmental
mathematics courses must complete the courses before enrolling in a

college-level mathematics course. If a student is required to take any or all
of the developmental mathematics courses and a program has no college
14

level mathematics course requirement, the student must complete the

developmental mathematics course (Beginning Algebra) as a graduation
requirement.

In the 1987-1989 and 1989-1991 College catalogs, the developmental
mathematics course is titled Mathematics Preparation. The course is
individualized with variable credit (1 to 6) but the course grade is no longer

used in grade point calculations nor counted toward graduation

requirements. Since 1991, the College has offered three developmental
mathematics courses. The first course was titled Developmental Arithmetic

Skills and was meant for students who did not surpass the designated

cutoff score on the ASSET numerical test. The second course was titled
Developmental Mathematics Skills for the Health Sciences and was meant

for any health science program students who did not exceed the
designated cutoff score on the ASSET numerical test. The courses,
Developmental Arithmetic Skills and Developmental Mathematics Skills,

are self-paced and are graded on the credit/no credit (K/N) scale.

The third developmental mathematics course was titled Beginning
Algebra and was meant for any student who did not surpass the cutoff

score on the ASSET elementary algebra test. This course is also graded

on the credit/no credit (K/N) scale but differs from the other two
developmental mathematics courses since it is a lecture course.
15

The mandatory testing and placement policy results in three groups of
students being eligible to enroll in college-level mathematics courses.

These three groups are composed of those students who meet the ACT
minimum requirement, those students who meet the cutoff scores on the

ASSET elementary algebra placement test, and those students who

complete the developmental mathematics course (MATH 096: Beginning
Algebra).

Currently, the developmental education program at the College has
several components and is not organized under any one area (College Self

Study, 1992). The Liberal Arts Division is responsible for developmental
courses in reading and writing, while the Science and Mathematics and

Technologies Division is responsible for the developmental mathematics

courses. One faculty member from the appropriate content area serves as
the coordinator for that specific course. The use of coordinators results

from the size of the enrollment in developmental courses and the fact that
the College is a tri-campus community college with 70 miles between the

northernmost and southernmost campuses.
Institutional Research at the College

The College's lack of institutional research has been well-documented

since its beginning in 1972. The internal College community and the
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external accrediting agency have both been keenly aware of the ongoing

problem.
As early as 1974 the College concluded that establishing a capability
for institutional research should be a priority (College Self Study, 1974).
This 1974 self study also stated that a more systematic and valid method

of quantifying outcomes of instruction must be available in order to better
plan for meeting student needs.

By 1979 the establishment of an Office of Institutional Research and
transfer of responsibility for computer center operations to that office was

expected to improve the collection, analysis, and distribution of data to
support all programs of the College (College Self Study, 1979). While the

evidence clearly indicates the College is accomplishing its purposes, it
needs a more systematic and generally acceptable means of assessing

institutional outcomes (College Self Study, 1985).

As part of the 1992 institutional self study, committees reviewed the
concerns from the 1985 North Central Report on Accreditation which

included, among other concerns, a concern regarding the lack of
institutional studies on retention, attrition, drop-outs, and transfer success

of students. "This concern still exists among the College staff. Lack of an

effective system to gather data has hampered the effort to conduct these
studies. However, the College is committed to gathering this type of
17

information and will include studies such as this in its assessment plan"
(College Self Study, 1992, ch. 1, p. 17).

The 1993 North Central Report on Accreditation states that "The

visiting team is especially concerned about the lack of progress regarding

an assessment plan prior to this comprehensive review. This is particularly
true in view of the college's failure to develop any information about student
retention or transfer success since the 1985 NCA Report's expression of

concern in these same areas" (NCA Report, 1993, p. 21). The North

Central Association will conduct a focus visit to the College in early 1997 to

evaluate progress toward the elimination of this concern.
The lack of institutional research at the College and the impending

focus visit in 1997 served as one of the bases for this study. In response to

the focus visit in 1997 the College established an Assessment Steering

Committee in 1994 to develop the College's Assessment Plan for
implementation prior to the focus visit.

One emphasis in the Assessment Plan is that learning outcomes and

assessment tools relating to these outcomes are to be developed for all
courses offered by the College. For the developmental mathematics

course (MATH 096), one of the summative assessment tools is student

performance in college-level mathematics courses (see Appendix A). For
the college-level mathematics course (MATH 108), a summative
18

assessment tool is student performance on a comprehensive final

examination (see Appendix A).
To date no efforts have been made to create institutional processes to

assess student performance in a course(s) which would address, in part,
the North Central Association concerns. Therefore, research into student
performance in a course(s), intended to meet the North Central Association

concern or the goal of the Assessment Plan, is the responsibility of the

faculty or the academic division offering the course.
Impact of the Study at the College

The College's students have a variety of enrollment choices for the

college-level mathematics courses depending on their program of study.
The Associate in Arts transfer program requires a minimum of three credit
hours of mathematics selected from six courses including MATH 108. The

Associate in Science transfer program requires a minimum of seven credit
hours of mathematics selected from six courses, four of which are the

same as the courses in the Associate in Arts program including MATH 108.
The Associate in Applied Science career-technical program requires a

minimum of six credit hours of mathematics selected from six courses,

three of which are the same as the transfer program courses including
MATH 108.
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Since the students enrolled in the college-level mathematics course

(MATH 108) used in this study come from a variety of programs of study, it
was expected that this study will provide an efficient and effective means

for faculty to assess the success of developmental mathematics students

enrolled in MATH 108. Additionally, the research methods used in this
study can be used with any of the other college-level mathematics courses

to assess the success of developmental mathematics students. This study

also met the needs of the College's Assessment Plan for the

developmental mathematics course (MATH 096) used in this study by
assessing developmental mathematics students' performance in a college

level mathematics course. Although the study did not specifically address
the concerns expressed in the 1993 North Central Accreditation Report, the

research methods used in the study can be useful to other academic areas
for their assessment of developmental students' performance, since

students are placed in other developmental courses using the same
placement techniques.
HYPOTHESES
Successful developmental education programs build the skills

necessary to meet the academic standards of college-level courses. Their
services should not only enhance student basic skills, but all students who
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participate in their services should also be able to attain relatively high
grades in later courses (Boylan, 1983).
This study examined the following nine hypotheses:
Hypothesis One: There was no significant difference in the overall

mean score on a comprehensive final examination in a college-level
mathematics course for developmental students and regular students who

enrolled in the college-level mathematics course based on their score on

the mathematics section of the ACT.
Hypothesis Two: There was no significant difference in the overall

mean score on a comprehensive final examination in a college-level
mathematics course for developmental students and regular students who
enrolled in the college-level mathematics course based on their ASSET

elementary algebra test score.

Hypothesis Three: There was no significant difference in the overall
mean score on a comprehensive final examination in a college-level
mathematics course for developmental students and all regular students.

Hypothesis Four: There was no significant difference in the overall

mean course grade point average (CGPA) in a college-level mathematics

course for developmental students and regular students who enrolled in the
college-level mathematics course based on their score on the mathematics

section of the ACT.
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Hypothesis Five: There was no significant difference in the overall

mean course grade point average (CGPA) in a college-level mathematics
course for developmental students and regular students who enrolled in the
college-level mathematics course based on their ASSET elementary
algebra test score.

Hypothesis Six: There was no significant difference in the overall
mean course grade point average (CGPA) in a college-level mathematics

course for developmental students and all regular students.
Hypothesis Seven: There was no significant difference in the

percentage of passing grades (D or better) in a college-level mathematics

course for developmental students and regular students who enrolled in the
college-level mathematics course based on their score on the mathematics
section of the ACT.

Hypothesis Eight: There was no significant difference in the
percentage of passing grades (D or better) in a college-level mathematics
course for developmental students and regular students who enrolled in the
college-level mathematics course based on their ASSET elementary

algebra test score.
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Hypothesis Nine: There was no significant difference in the percentage

of passing grades (D or better) in a college-level mathematics course for
developmental students and all regular students.
DEFINITION OF TERMS

The following are definitions of terms used in this study:

1. Administrative withdrawal process: The administrative withdrawal

process is a means for faculty to remove a student from their course who is
repeatedly absent from class and/or who in the opinion of the faculty will be

unable to successfully complete course requirements. Students identified
for administrative withdrawal are notified in advance of its application and
are given an opportunity to be reinstated by the faculty. Students

withdrawn in this manner have a "W" recorded as the course grade.
2. College-level mathematics course: A college-level mathematics

course is any mathematics course which the mathematics faculty has
identified as covering concepts at the college-level and which is assigned a

course number greater than 099. In this study, the college-level
mathematics course was MATH 108: Mathematical Techniques for the
Social, Natural, and Management Sciences I. The course is a four-credit

hour college-level mathematics course which covers the real number
system, functions and their graphs, the mathematics of finance, matrices,
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and linear programming. The course is graded using the letter grade scale

of A through F.
3. Course grade point average (CGPA): The course grade point

average (CGPA) is the number of quality points earned for the course.
Quality points are assigned to the letter grades (A through F) in any
college-level course. Quality points are assigned as: A - 4 quality points;

B - 3 quality points; C - 2 quality points; D -1 quality point; and F - 0 quality
points.
4. Developmental mathematics course: A developmental

mathematics course is any course which the mathematics faculty has

identified as covering concepts below the college-level and which is
assigned a course number below 100. In this study, the developmental
mathematics course was MATH 096: Beginning Algebra. The course is a
three-credit hour course which covers a review of signed numbers; reading,
writing, and evaluating algebraic expressions; solving and graphing linear

equations and inequalities; systems of linear equations; addition,

subtraction, multiplication, division, and factoring of polynomials; rational

algebraic expressions and equations; solving quadratic equations by
factoring and the quadratic formula; and the manipulation of exponents.

The course is graded on a credit/no credit (K/N) basis.
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5. Developmental mathematics student: A developmental
mathematics student is any student who has successfully completed the

developmental mathematics course (MATH 096) and who was enrolled in

the college-level mathematics course (MATH 108).
6. In-progress grade: An in-progress grade indicates that a student
has been doing passing work but is unable to complete the course because

of factors (such as illness) beyond the student's control. The student must

complete the course within the next semester, unless the student is granted
an extension prior to the end of that semester. As long as the course is in
progress, the credit hours are not averaged into the Grade Point Average
(GPA).

7. Mandatory testing and placement program: The mandatory testing

and placement program refers to the program started at the College in
1987 in which all new students are tested to assess their current basic
skills in reading, English, and mathematics (numerical and elementary

algebra). Students who meet a specified level of performance on the ACT

test or who have already successfully passed a college-level course in
English or mathematics are exempted from the program.

8. Passing grade: A passing grade was considered to be any letter
grade of A, B, C, or D (D or better).
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9. Performance: In this study, performance was the score achieved

on the comprehensive final examination in the college-level mathematics
course (MATH 108), the course grade point average (CGPA) earned in the
college-level mathematics course (MATH 108), or the percentage of

passing grades in the college-level mathematics course (MATH 108).
10. Regular mathematics student: A regular mathematics student
was any student enrolled in the college-level mathematics course (MATH

108) who was not required to successfully complete the developmental
mathematics course (MATH 096) prior to enrollment in the college-level

mathematics course.

11. Summative assessment tool: A summative assessment tool is
any evaluative technique occurring at the end of a designated period of

learning, i.e., end of a program or course. It refers to the extent and degree
to which the specified student outcomes have been attained.
Summative assessment may include the assessment of psychomotor skills,
cognitive skills, and the affective domain.

12. Withdrawal: A withdrawal is a course grade of "W" and indicates

official withdrawal from the course before the last week of a semester or

term (excluding final examination week).
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CHAPTER 2
REVIEW OF THE LITERATURE

The review of the literature is separated into four sections. The first

section is a historical overview of basic skills programs (developmental
education programs). In the second section, the criteria used to admit
students to developmental education programs are identified. The third

section focuses on the effectiveness of developmental education programs
designed to prepare developmental students for success in college-level

courses. The fourth section is concerned with student success in college
level mathematics courses.

Historical Overview
Basic skills programs have existed in institutions of higher education
since the nineteenth century when the first modern developmental

education program was founded in 1849 at the University of Wisconsin.

Institutions such as Cornell, Wellesley, Vassar, and Yale also founded
basic skills programs (developmental education programs) in this century
(Brier 1984; Cross 1976). These early programs established the idea that

institutions of higher education have the responsibility to remediate the
academic deficiencies of their students.
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The basic skills programs of the nineteenth century were designed to
provide classes for students who needed to develop their basic academic

skills. Once these skills were developed, the students were expected to
successfully participate in more advanced college courses.

By 1889 some form of college preparatory program (developmental
education program) had been established in eighty percent of the

postsecondary institutions (Boylan, 1988). By 1915 a continued lack of

quality control in college admissions standards resulted in departments

being created to prepare students for college admission standards in 350
colleges (Maxwell, 1980).

"It is likely that this scenario would have continued was it not for the
junior college movement of the early twentieth century" (Boylan, 1988,

p. 2). Junior colleges offered an alternative to the college preparatory

program by providing the equivalent of the first two years of college
courses combined with remedial or developmental courses. In the 1940's
junior colleges and colleges within universities had replaced the college
preparatory program (developmental education program) as a fixture in

institutions of higher education.

Cardozier (1993) stated that World War II set the stage for major
changes in American higher education with the passage of the Gl Bill in

1944. In the 1946 report entitled Higher Education for American
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Democracy, Cardozier found that the recommended enrollment goal in

college by 1960 was 4.6 million. "With their open admissions policies,
admitting virtually anyone regardless of background and preparation,

community colleges assured all who desired it the opportunity for at least
two years of postsecondary schooling" (Cardozier, 1993, p. 225).

During the 1960's the aim of government funding and political

pressures was to increase college access for a diverse group of students
(Basonic, 1982). This led to the adoption of an open-door admissions

policy by many institutions of higher education. This open-door admissions
policy fostered an unprecedented growth in college enrollments by
attracting large numbers of students who lacked adequate preparation for

college courses, since any student who desired a postsecondary education
could enroll in public institutions of higher education. By 1968 most
community colleges had developed courses and programs for students with

academic difficulties. Roueche and Snow (1977), in a study of a
representative national sample of 150 public two-year and 150 four-year
colleges, found that eighty-six percent of the colleges provided special

services for the academically disadvantaged student.
Losak (1972) felt there was no reason to think that junior colleges

would not continue to enroll an increasing number of students and good
reason to think that large segments would continue to be academically
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underprepared for college work. Eighty-two percent of the approximately
2,800 American institutions of higher education had some form of remedial
or developmental program by 1984 (Ross and Roe, 1986).

The fact that a large number of students enter college underprepared
for success in college-level courses is not a new phenomenon. Instead,
many of the American institutions of higher education continue to offer

remedial or developmental assistance. Since not everyone who attends
college is prepared to do college work, developmental education programs
for underprepared students remain in place in response to the problem as

they have throughout history in community colleges, four-year institutions,
and "flagship" universities.
Admission Criteria

Enrollment in developmental education programs continues to
increase due in part to the recruitment of disadvantaged students. Boylan

(1985) suggested there would be more white students from rural areas,
more urban students, and more low-income students from suburban areas
if demographic trends continued.

With the open admissions policy as a basic tenet, the community
colleges, since their beginning, have offered some form of developmental
education program. Since the levels of basic skills of students entering
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through the "open door" vary, assessment and placement were important

issues for community colleges (Weber, 1985).

Admission to developmental education programs involves two
questions. "Should the program be mandatory or voluntary? What

placement criteria should be used?" (Ross and Roe, 1986, p. 17). Those

who prefer voluntary admission think students gain nothing by being forced
to enroll in courses they do not wish to take. They also think students at
this level will learn only if they are motivated to improve their skills.
Placement through the recommendation of counselors is another
voluntary admissions practice. Students with low entrance-test scores and

weak backgrounds are encouraged to enroll in developmental courses, but

the students have the option of refusing to enroll in the developmental
course and enrolling in the college-level course instead.

Those who prefer mandatory enrollment think underprepared students
reduce their risk of failure in college-level courses. They also think the

faculty is relieved from teaching prerequisite skills. Roueche, Baker, and
Roueche (1984) found that most institutions did not require students to

enroll in remedial or developmental courses even though mandatory

placement seems to be the more effective approach. Connecticut, Florida,
Georgia, Massachusetts, New Jersey, Tennessee, Texas and West

Virginia are examples of higher education systems with statewide
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mandatory assessment and placement. West Virginia adopted statewide

mandatory assessment and placement in its State College System in 1991.
Admission criteria for developmental education programs vary, but

are generally based on some form of entry-level assessment (test).

Abraham (1992) found this entry-level assessment to range from those
tests that are institutionally-developed to standardized, nationally normed

tests like the Scholastic Aptitude Test (SAT) or the American College Test
(ACT).
King, Rasool, and Judge (1994) reported on a study at one public

college in Massachusetts. In 1990 the Massachusetts Board of Regents
mandated that students whose scores fell below a given cut off score were
not permitted to enroll in college-level courses directly related to their

diagnosed basic skills weaknesses until they successfully completed
appropriate remedial work. One of the placement measures used by this

institution was the SAT-M. However King, et al (1994) reported that the
use of the SAT-M as a placement tool would only place correctly an

unacceptably low sixty-three percent of the students.

In a study at North Harris County College in Texas, Reap and
Covington (1980) reported that the ACT was sorting developmental
students from regular students. This finding was based on regular students

achieving higher ACT scores than developmental students.
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In a study of the status of remedial mathematics in the SREB
(Southern Regional Education Board) public four-year colleges and

universities, Price reported that "individual institutions determine the
placement criteria for students according to mandates from state

legislatures and departments of higher education" (1994, p. 16). In a
similar study of the SREB, Abraham (1992) reported that colleges used 48

different tests to place students in mathematics courses with institutionally

developed tests used most frequently.
All students at Del Mar College in Corpus Christi, Texas participate in

the Texas Academic Skills Program (TASP) which was enacted into law in
1989 to insure that public, college students in Texas have the basic skills

necessary to perform in college-level courses (Pudelka and Macha, 1991).

Del Mar College also uses the ACT and SAT in its assessment and

placement program.
Wilder (1991) reported the most frequently used procedures for
placement into developmental mathematics courses in public community
colleges throughout the nation were the ASSET, in-house institutionally-

developed tests, and the ACT. In preparation for a North Central
Association Accreditation visit, the Roswell Branch of Eastern New Mexico

University implemented a system to objectively measure institutional
effectiveness which included placement testing for mathematics using the
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ASSET (Armstrong, 1991 ). At the University of Tennessee, placement into
an entry level mathematics course was most commonly determined by test
scores from either a test designed specifically for placement or the score

on some achievement test such as the ACT or SAT (Daunis, 1988).

In order to adequately prepare students for their initial college
mathematics course, Syracuse University used a cutoff score on a

placement test and required enrollment in a basic algebra course (Brown,
1986). William Rainey Harper College in Palatine, Illinois required

students to enroll in remedial mathematics courses after scoring low on a
mathematics placement test (Kolzow, 1986).
The question of whether admission into a developmental education

program should be voluntary or mandatory still remains unanswered. The

question of what placement criteria should be used has been answered

through the use of a variety of institutionally-developed tests, the ASSET
test, and the ACT and SAT.

Effectiveness of Developmental Education Programs
This section of the literature dealing with the effectiveness of
developmental education programs is further separated into three areas.

The first area is concerned with the factors that can be used to predict

student success in developmental courses. The second area focuses on a
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comparison of the success between developmental students and students
who should have been developmental students but chose not to enroll in

the developmental education program. The third area focuses on a

comparison of the success of developmental students with regular
students.

Success in a developmental course was generally defined in relation
to the grade earned in the course. In reviewing the literature, there is no

agreement on the lowest letter grade to be used to define success.
In a study by Hector (1983) at Walters State Community College,

success was defined to be a grade of C or better and the study showed that
developmental students achieved success at a rate of sixty percent in

developmental algebra. In a study of developmental mathematics in eight

Illinois Community Colleges, a successful student was any student who
earned a passing grade A, B, C, D, S, or P (Eldersveld, 1983). In a study

by Basonic (1982) successful completion of developmental courses at
Harrisburg Area Community College was defined as passing the courses

with a grade of D or better. Edwards (1972) collected data on remedial
students in seven public community junior colleges in Connecticut and

Massachusetts with grades of A, B, or C defined as successful completion
of the developmental courses.
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Predicting Success in Developmental Courses
Eshenroder (1987) argued that there are many variables that affect a

student's performance in a particular course. To try and find one that will
predict success or failure was impossible.
Research in developmental mathematics to identify the predictors of

success in developmental mathematics courses involved a broad list of
possible predictors. Some of the predictors studied were age, attitude

toward mathematics, ethnic background, financial aid statuses, first
semester college grade point average, gender, high school grade point
average, instructional method, and intelligence. Other predictors were

mathematics interest, mathematics anxiety, motivation, number of
semesters of high school mathematics, precourse achievement in

arithmetic, reason for taking developmental mathematics, SAT-M, self

concept, and work status while attending.
An extensive list of variables was reported in a study by Lott (1990).

This study found a significant relationship between the variables of high
school grade point average, SAT-M, gender, and ethnic background.
Vander Gheynst (1986) conducted a study at Georgia State University

to investigate the factors that could best predict remedial student success.
Some of the factors considered in this study were teaching style, age,

gender, ethnic background, and enrollment status (voluntary or mandatory).
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The analysis of the data found none of the factors to be significant
predictors of student success in any developmental course.

Among other independent variables Eldersveld (1983) examined the

predictive ability of instructional method, age, sex, attitude toward
mathematics, and reason for taking developmental mathematics.

Eldersveld used the results of the study to form a composite picture of the

successful developmental mathematics student. Such students were more
likely to: "(1) score higher on an arithmetic skill test, (2) enroll in a course
featuring traditional instruction (lecture-discussion), (3) be older, (4) assess

their mathematical ability higher, and (5) assess their attitude toward
mathematics more positively" (1983, p. 171).

Basonic (1982) found that the first semester grade point average

seemed to be an indicator of success in completing the developmental
mathematics course. This study also considered variables such as age,

sex, ethnic background, and financial aid status.
The purpose of the study conducted by Edwards (1972) was to

determine which of ten possible factors were the best predictors of success
in remedial mathematics courses in the public community junior college.

The study concluded that the prediction of success in remedial
mathematics courses could be made correctly seventy-one percent of the

time using five predictors: high school grade point average, attitude toward
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mathematics, and three subtest scores from a placement test

(mathematics, interest, and sentence).
Comparing Developmental Students with Students Who Should Have
Enrolled in Developmental Courses
A frustrating characteristic of voluntary developmental education

programs is that voluntary enrollment may not be an effective strategy in
meeting the needs of incoming students. Ross and Roe (1986) stated that

mandatory placement in developmental courses seems more effective than
voluntary enrollment, since many students who are advised to take

developmental courses in voluntary developmental programs do not enroll
in them. A study by Friedlander (1981) indicated only a small percentage
of the students requiring developmental program assistance ever took

advantage of the services.
A study by Boylan (1983) indicated the use of control groups to assess

the relative impact of developmental education on grade point average
helped to strengthen the case for developmental services as a major

contributor to improved grade point average. In all cases studied, those
who participated in developmental programs obtained higher grade point
averages than control groups of similar students who did not participate.

There was a wide range of differences with results that were statistically
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significant but none of the studies indicated that the control groups

performed better than the developmental students.
Miller (1983) and Suter (1983) found similar results in their studies

comparing grade point averages. They both found that developmental

program students achieved higher grade point averages than those

students who chose not to enroll in the developmental program. Miller
(1983) found the cumulative grade point average, after the completion of at

least 36 credit hours, to be significantly higher for the developmental
program students. Suter (1983) analyzed the course grade point averages

in a Technical Mathematics course and found the course grade point
average of the developmental program students to be higher, but not

significantly different from the course grade point average of those who did

not enroll.
The study by Basonic (1982) compared the performance of students

who successfully completed the developmental program in reading, writing,

and mathematics with those students who did not complete the
developmental program. She discovered that the students who completed

the developmental course sequence completed the first semester of
attendance with a higher grade point average than students who did not

complete the developmental course sequence.
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Peck (1981) conducted a study at Mid-American Nazarene College
using developmental students and a group of students with similar

backgrounds who did not participate in the developmental education
program. Grades of both groups were compared over a one-year period

with seventy-two percent of the developmental students attaining grade

averages of C or better while only fifty-six percent of those students who
did not participate attained grade averages of C or better.

Research at the University of Toledo studied the academic

performance of non-traditional students enrolled in a compensatory
education program by comparing these students with non-traditional

students who had not enrolled in the compensatory education program
(Holman, 1977). Holman defined non-traditional students to be those

students who had entered the University in 1974,1975, or 1976 and who
had secondary-level cognitive and academic achievement which qualified

them for the Student Development Program. Overall the non-traditional

students in the compensatory education program and the non-traditional
students not in the compensatory education program had similar academic

behavior in their collegiate studies.
The major findings of the study by Craig (1975) at selected urban
community colleges in Virginia showed that the developmental programs
did not make a significant difference in the academic achievement of
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developmental students when compared with high risk-students who chose
not to enter developmental programs. Also, students in developmental

programs did not earn significantly higher grades than high-risk students in
nondevelopmental programs.

The basic goal in a study at one college in Connecticut was to
determine if students who enrolled in developmental courses that were

recommended on the basis of basic skills placement testing were more or

less successful than those who chose not to follow the recommendation to
enroll in developmental courses and enrolled in higher or lower level
developmental courses. Sturtz and McCarroll (1993) found sixty-seven

percent of those students recommended for Basic Math I were successful
in this course while only sixty percent of those who were recommended for
Basic Math I but took Basic Math II were successful. Seventy-nine percent

of those recommended and enrolled in Basic Math II were successful while
only sixty-seven percent of those who were recommended for Basic Math II
but who took a college-level mathematics course were successful.

Head and Lindsey (1984) conducted a study at a four-year, accredited

university to examine the effectiveness of a remedial, self-paced
mathematics course. They found that students passing remedial

mathematics before attempting college algebra made significantly higher
grades than students failing remedial mathematics before attempting
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college algebra. This gave support for the idea that students acquiring the
necessary math skills to pass remedial math have a greater probability of

passing college algebra than do students who do not have the mathematics

skills to pass remedial mathematics. They also concluded that students
may actually benefit from failure in college algebra since algebra grades of

students passing remedial mathematics before taking college algebra were
not significantly higher than the algebra grades of students who failed
college algebra, passed remedial mathematics, and then passed college

algebra. These same algebra grades were not significantly higher than the
algebra grades of students who failed college algebra and took college
algebra again without ever attempting remedial mathematics.

Comparing Developmental Students and Regular Students

The primary goal of developmental education programs is to provide
students who successfully complete developmental education programs

the same opportunity for success in subsequent college-level courses as

students not requiring the developmental education programs. A number of
studies were found in the literature that measured the attainment of this
primary goal of developmental education programs by comparing the

performance of developmental students and regular students in college

level courses.

.
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The review of the literature relating to mathematics courses indicated
three ways that comparisons have been made between developmental

students and regular students. Comparisons have been made using
course grade point average (CGPA), cumulative grade point average
(GPA), and success rate (percentage of passing grades).

In a study at the University of Missouri, Martin and Blanc (1981)
compared the grade point averages of developmental students and regular

students over a two-year period. The results indicated that those who
participated in the developmental program showed a marked tendency to

earn higher grades.
The Accountability Report at Arapahoe Community College (1994),

Cox (1993), Leas (1993), and El-Zein(1986) used course grade point
averages to compare developmental students and regular students. In the

Accountability Report (1994) developmental students were reported to
have achieved lower, but not significantly different course grade point
averages than regular students.
Cox (1993) and Leas (1993) both compared developmental students

and regular students in an Intermediate Algebra course. Cox (1993) found

that developmental students achieved higher, but not significantly different
course grade point averages. Leas (1993) compared developmental

students and regular students at New Mexico State University-Alamogordo.
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In this study developmental students achieved a course grade point
average of 2.4 while the regular students achieved a higher, but not
significantly different average of 2.9.
El-Zein (1986) considered two college-level mathematics courses and
found that developmental students achieved higher and significantly

different course grade point averages than regular students in one course.

In the second course, developmental students achieved lower, but not
significantly different, course grade point averages than the regular
students.

Cumulative grade point averages were used by Cox (1993) to

compare developmental and regular students. In a study at the University
of Southern California, he found that developmental students achieved
higher, but not significantly different, cumulative grade point averages than

regular students in an Intermediate Algebra course.

Levine (1990), and Wepner (1985) used the success rate (percentage
of passing grades) to compare developmental students and regular
students. Levine (1990) conducted a study at Nassau Community College

in New York and found that the pass rates of developmental students in
three of five higher level mathematics courses were comparable to regular

students. Wepner (1985) compared developmental and regular students at
an institution in New Jersey. At Ramapo College, eighty-one percent of the
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developmental students achieved passing grades while eighty percent of

the regular students achieved passing grades.
A study by Johnson (1985) at DeKalb Community College in Georgia

is most appropriately related to this study. This study compared three

groups of students in a college-level mathematics course: those students
who were not required to take any developmental mathematics course

based on their score on an admissions test; those students who were not

required to take any developmental mathematics course based on their
score on a diagnostic test; and those students who were required to

successfully complete the developmental mathematics course. Johnson
(1985) found a significant difference between the success rate of the

developmental students and the regular students enrolled in the college
level mathematics course based on their admissions test score with the
regular students achieving a higher success rate. For developmental
students and regular students enrolled in the college-level mathematics

course based on their diagnostic test score, there was no significant
difference in the success rate.

The effectiveness of developmental education programs has been
viewed in terms of those variables that can predict success in a

developmental program, a comparison of developmental students and

those students who chose not to enroll in a developmental program, and a
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comparison of developmental students and regular students. No one
variable was identified as an effective predictor of success which agrees

with the current opinion in the research that many variables have an impact

on students' success. Developmental students seemed to achieve at a
higher level of success than students who choose not to enroll in a
developmental program. Developmental students seemed to compare
favorably with regular students in college-level mathematics courses when

comparing course grade point averages which lends empirical evidence to
support the purpose of developmental mathematics courses to prepare

underprepared students for success in college-level mathematics courses.
Predicting Success in College-Level Courses

In predicting student success in college-level mathematics courses,
the literature indicates that course grade point average is generally the
dependent variable when determining success in college-level courses.

Johnson (1993), Blansett (1988), Case (1987), Lucas (1985), Shepley
(1983), and Troutman (1977) attempted to identify those variables that
could serve as predictors of success in college-level mathematics courses.

Variables identified in the studies were ACT mathematics score,
developmental course performance, ethnic background, intelligence

quotient, gender, high school mathematics grades, highest level of high
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school mathematics courses taken, number of high school mathematics
courses taken, placement test scores, residency, and SAT-M score.
Johnson (1993) studied the course grade point averages of community

college students in an Intermediate Algebra course over a three-year
period. The study indicated that developmental mathematics performance

was a significant indicator of college-level mathematics course

performance and persistence (remaining in the course) while age was also
a positive indicator of performance.
The study by Blansett in 1988 at a public four-year institution in

Mississippi examined the predictors for success in several college-level
mathematics courses. He found that the ACT mathematics section score

and placement test scores were significant predictors while age, gender,
and residency were of no value in the prediction equation.

The best predictors of success in college algebra at Mississippi State

University were placement tests, ACT mathematics section score, and the
sum of the ACT mathematics and English section scores. Case reported
these results in 1987 in a study to determine the best methods of placing

freshmen students into mathematics courses at the appropriate level.

Lucas studied the engineering technology majors at an Ohio technical
college in 1983. In this study only high school grade point average and
placement test scores were significant predictors while gender and number
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of high school mathematics courses taken were not found to be significant
predictors.
The purpose of the study by Shepley in 1983 was to develop a model

to predict the college-level mathematics courses a freshman could expect
to pass by considering their high school mathematics preparation. The

information used consisted of the student's gender, high school grade point
average, highest level of high school mathematics courses taken, and the
number of high school mathematics courses taken. The results showed
that those students who had higher levels of mathematics in high school

were significantly more successful in college-level mathematics courses.

Troutman's study at York College of Pennsylvania in 1977 involved

students enrolled in a Finite Mathematics course. The study examined the
effects of using intelligence quotient, high school rank, SAT-M score, and
high school grade point average. The SAT-M score was the best predictor
followed by the high school rank and the high school grade point average.
Brown (1986) reported that an attempt to confirm the effect of a

developmental mathematics course upon subsequent mathematics

coursework using the course grade point average was unsuccessful. He

recommended that the course grade point average be replaced by the

score on a common final examination so that controls could be tightened
and a regression-discontinuity design could be used to measure the effect.
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Standardized tests such as the ACT and SAT-M and placement tests
seemed to be adequate predictors of student success in college-level
courses. Students performing at a low level on these tests would be well

advised to enroll in developmental education programs to adequately
prepare themselves for ultimate success in college-level courses.

Summary
The need for developmental education programs has existed for over

a century. The passage of the Gl Bill in 1944 and the adoption of the open
door admissions policy in the 1960's fostered an unprecedented growth in

college enrollments by attracting large numbers of underprepared students.
Institutions of higher education have an. obligation to assist these

underprepared students so that they can have a realistic expectation of
success in college-level courses if they successfully complete a
developmental program.
Institutions of higher education at all levels ("flagship" universities,

four-year colleges, junior colleges, and community colleges) have accepted

the responsibility of assisting these underprepared students. Therefore,

developmental education programs exist in many American institutions of
higher education.
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Admission to developmental education programs has been either

voluntary or mandatory. There seems to be agreement that mandatory
placement is better than voluntary placement with states such as

Connecticut, Florida, Georgia, Massachusetts, New Jersey, Tennessee,
Texas, and West Virginia having mandatory assessment and placement
programs. However, the question of whether admission into a
developmental education program should be voluntary or mandatory still

remains unanswered.
Although the criteria for admitting underprepared students into the
developmental education programs varies, the entry-level assessment

(test) is the most commonly used tool. These assessment tools range from
institutionally-developed tests to standardized, nationally normed tests

such as the ACT and SAT.
Although there is disagreement in the literature as to what constitutes

the lowest passing grade (C or D) for use in the definition of success,
success in developmental courses and in college-level courses ( including

mathematics) is generally defined in terms of the grade earned in the
course. The grade earned is the course grade point average if quality

points are assigned for the purpose of calculating descriptive statistics.
Several studies relating to the variables that could possibly be used to

predict success in developmental courses and college-level courses were
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reviewed. Variables reported in the studies relating to developmental
mathematics were: age, attitude, ethnic background, financial aid status,
first semester grade point average, gender, high school grade point

average, instructional methods, intelligence, mathematics interest,
mathematics anxiety, motivation, number of semesters of high school

mathematics, precourse achievement in arithmetic, reason for taking
developmental courses, ACT mathematics section score, SAT-M, self

concept, and work status while attending. No one variable stood out as the
one to best predict success which agrees with the current opinion in the

literature that many variables have an effect on the success of the student.
In this review of the literature eight studies were reviewed comparing

developmental students with those students who chose not to enroll in the
developmental program. In six of the eight studies, developmental

students achieved at a higher level, although not always at a significantly
higher level, than those students who chose not to enroll in the

developmental program. This would imply that developmental program

students are more successful than those students who chose not to enroll
in the developmental education program because they have achieved

higher grades. This agrees with the literature that reported students in
developmental programs had a tendency to earn higher grades.
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In comparing developmental students with regular students, the review
of the literature did not decisively indicate which group of students
achieved at a higher level. Several studies reported that developmental

students had achieved at a higher level than the regular students, but the
same was true for the regular students in other studies. Since neither
group of students showed a significantly different achievement level, the

developmental programs seem to be meeting their purpose of preparing
the underprepared student for success in college-level courses.
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CHAPTER 3
METHODOLOGY
This chapter presents a description of the selection of the study

population, the methods used to collect the data, the study hypotheses, and
the statistical treatment of the data.
The methodology and statistical procedures used to analyze the
performance of developmental students and regular students in this

comparative study focused on three areas. These were the overall mean
score on a comprehensive final examination in a college-level mathematics

course, the overall mean course grade point average (CGPA) in a college
level mathematics course, and the percentage of passing grades (D or
better) in a college-level mathematics course.

Selection of the Study Population
This study analyzed the performance of students (N = 111) enrolled in
a college-level mathematics course offered on each of the three campuses
of the College during the Fall 1995 Semester.

Students were permitted to enroll in this college-level mathematics
course based on three criteria. These were the achievement of a score on

the mathematics section of the ACT above the required minimum score of
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19, the achievement of a score on the ASSET elementary algebra test
above the required minimum score of 36, or the successful completion of
the required developmental mathematics course (MATH 096: Beginning

Algebra).
Students enrolled in this college-level mathematics course were

separated into four groups: Group A - those who enrolled based on their

ACT score; Group B - those who enrolled based on their ASSET score;

Group C - a composite of Group A and Group B; and Group D - those who

had successfully completed the developmental mathematics course. In
this study, students from Group A, Group B or Group C were referred to as

regular students and students from Group D were referred to as

developmental students.
The classification of each student into one of the three groups was

accomplished by reviewing data provided by the College’s computer
center. This data identified those students who were not required to take

the developmental mathematics course based on their mathematics
section score on the ACT. These students comprised Group A.

The data showed the scores for those students who were required to
take the ASSET numerical and elementary algebra tests. Those students

who scored above the required minimum on the ASSET elementary
algebra test comprised Group B.
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Group C was a composite group of students from Group A and Group
B. Group C was the group of all regular students who were not required to

successfully complete the developmental mathematics course prior to

enrolling in the college-level mathematics course.
Students in Group D were identified in the data by the term that they

successfully completed the developmental mathematics course. This
course was MATH 096: Beginning Algebra.
The analysis of student performance in this college-level mathematics
course was performed by comparing Group A with Group D, Group B with

Group D, and Group C (a composite of Group A and Group B) with Group
D on each performance measurement. This study was undertaken to
address three questions. Was there any difference in the overall mean

score on a comprehensive final examination for developmental students
and regular students in a college-level mathematics course? Was there

any difference in the overall mean course grade point average (CGPA) for
developmental students and regular students in a college-level

mathematics course? Was there any difference in the percentage of
passing grades (D or better) for developmental students and regular

students in a college-level mathematics course?
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Methods of Collecting Data
The college-level mathematics course (MATH 108: Mathematical

Techniques for the Social, Natural, and Management Sciences I) used in

this study was offered during the Fall 1995 Semester. There were six
sections of this college-level mathematics course offered with two sections

on each of the three campuses. Four sections were taught by full-time
faculty and two sections by part-time faculty.

A standardized course syllabus has been developed for the college

level mathematics course (MATH 108) used in this study. This course
syllabus lists, among other information, the objectives, the learning
outcomes, and the mathematical concepts to be covered in the course.

Using this course syllabus as a basis, each faculty member developed
a course outline for distribution to students on the first day the course met.
A review of the course outlines, prepared by the faculty who taught the

college-level mathematics course during the Fall 1995 Semester, revealed

that each instructor administered several tests and a comprehensive final
examination to assess student achievement of learning outcomes and to

arrive at a percentage for awarding the final course grade. Each course
outline indicated that a student earned a grade according to the following
scale: A - 90% to 100%; B - 80% to 89%; C - 70% to 79%; D - 60% to
69%; and F - 0% to 59%.
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Data on the overall mean score for the comprehensive final

examination was obtained from the scores on the comprehensive final
examination. The overall mean score for each group was calculated by

finding the arithmetic mean for each group using the student’s score on the
comprehensive final examination.

Data on the overall mean course grade point average for each group
was extracted from the grade reports submitted to the College's computer

center. Each student in a group was assigned a course grade point

average by using a quality point value for each grade from A through F.
The quality point values were: A - 4 quality points; B - 3 quality points;

C - 2 quality points; D -1 quality point; and F - 0 quality points. The overall
mean course grade point average for each group was calculated by finding

the arithmetic mean for each group using the students' course grade point
average.

The data needed to calculate the percentage of passing grades (D or
better) was also extracted from grade reports submitted by each faculty

member to the College's computer center. The number of students in each

group who achieved a passing grade ( D or better) was divided by the total
number of students in that group who were awarded a letter grade (A
through F) which resulted in the percentage of passing grades (D or better)

for each group.
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The Study Hypotheses
Hypothesis One: There was no significant difference in the overall
mean score on a comprehensive final examination in a college-level

mathematics course for developmental students in Group D and regular
students in Group A.
Hypothesis Two: There was no significant difference in the overall

mean score on a comprehensive final examination in a college-level
mathematics course for developmental students in Group D and regular
students in Group B.

Hypothesis Three: There was no significant difference in the overall

mean score on a comprehensive final examination in a college-level
mathematics course for developmental students in Group D and all regular

students in Group C.
Hypothesis Four: There was no significant difference in the overall
mean course grade point average (CGPA) in a college-level mathematics

course for developmental students in Group D and regular students in

Group A.

Hypothesis Five: There was no significant difference in the overall
mean course grade point average (CGPA) in a college-level mathematics
course for developmental students in Group D and regular students in

Group B.
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Hypothesis Six: There was no significant difference in the overall

mean course grade point average (CGPA) in a college-level mathematics

course for developmental students in Group D and all regular students in
Group C.
Hypothesis Seven: There was no significant difference in the

percentage of passing grades (D or better) in a college-level mathematics
course for developmental students in Group D and regular students in

Group A.
Hypothesis Eight: There was no significant difference in the

percentage of passing grades (D or better) in a college-level mathematics

course for developmental students in Group D and regular students in
Group B.
Hypothesis Nine: There was no significant difference in the percentage

of passing grades (D or better) in a college-level mathematics course for

developmental students in Group D and all regular students in Group C.
Analysis of the Data

There were four independent variables used in the nine hypotheses in
this study. They were: regular students based on ACT score (Group A),
regular students based on ASSET score (Group B), all regular students

(Group C = Group A + Group B), and developmental students (Group D).
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The dependent variables were the score on the comprehensive final
examination, the course grade point average (CGPA), and the percentage
of passing grades (D or better). Results of the comparisons of the

independent variables age, gender, campus, and meeting time (day or
evening) with the three dependent variables were also reported in the

study.
The analysis was accomplished using the One-Way Analysis of

Variance (ANOVA) on the scores on the comprehensive final examination
and course grade point average (CGPA). The Fisher Exact Test was used
to determine if there was any difference in the percentage of passing

grades (D or better). All hypotheses were tested using a two-tailed test
with the level of significance established at the .05 alpha level.

The data was processed using the 1994 Microsoft Windows Edition of
Data Analysis with Student SYSTAT. This microcomputer software is

designed for use with any IBM or IBM compatible computer.

60

CHAPTER 4
FINDINGS OF THE STUDY
The purpose of this chapter is to report the results of the comparative

analysis of the performance of developmental students and regular

students in a college-level mathematics course. Students' performance
was compared using scores on a comprehensive final examination, the
course grade point average (CGPA), and the percentage of passing grades

(D or better). The data for the comparative analysis was obtained from

student records in a college-level mathematics course from the Fall 1995
Semester at a public, state supported, open-door, tri-campus,
comprehensive community college located in a mid-Atlantic State.

Population of the Study
The population for this study was chosen based on a review of the

literature (see Chapter 2) relating to other research that compared

developmental students and regular students and to fulfill the needs in the
area of mathematics for the College's Assessment Plan. The college-level
mathematics course (MATH 108) was chosen since it was the mathematics

course being focused on by the mathematics faculty in the implementation
of the College's Assessment Plan during the Fall 1995 Semester.
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There were six sections of the course taught during the Fall 1995

Semester with two sections on each of the three campuses of the College.
Three classes met during the day and three classes met during the

evening. Four sections of the course were taught by full-time faculty with

the remaining two sections being taught by part-time faculty. The full-time
faculty member on one campus taught both sections of the course. Since
the course served as a pilot course in the area of mathematics for the

implementation of the College's Assessment Plan, participation in the
research for this study was optional. One part-time faculty member

teaching an evening section chose not to participate, (see Table 1)
The College permits students to withdraw (see definition of terms in
Chapter 1) from a course anytime before the last week of a semester

(excluding final examination week). A faculty member may also activate

the Administrative Withdrawal Process (see definition of terms in Chapter

1) for a student anytime but no later than two weeks before the last week of
the semester (excluding final examination week). The withdrawal rate for
the six sections of this college-level mathematics course during the Fall
1995 Semester was 20% while the withdrawal rate for the five sections

used in the research for this study was 22%. The withdrawal rate for the
Fall 1993 and Fall 1994 Semester for all six sections of the same college

level mathematics course was 25% in each semester.
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The number of students in the five sections of the college-level
mathematics course who were awarded grades totaled 145. Of this total,

two students received grades of "I" (see definition of terms in Chapter 1 for

In-Progress grade) while thirty-two students received grades of "W"

(Withdrawal). Since these students did not complete the comprehensive
final examination nor receive a grade (A through F), the population used in
the research for this study had size N = 111 (see Table 1).
Table 1.

Characteristics of the Population of the Study

SECTION

1

2

3

4

5

CAMPUS

1

1

2

3

3

FACULTY
STATUS *

1

2

1

1

1

1=4, 2=1

TIMEMET **

D

E

D

D

E

3=D, 2=E

43

26

37

24

15

145

7

5

8

9

5

34

36

21

29

15

10

111

ENROLLMENT

WITHDRAWALS/
IN-PROGRESS
ENROLLMENT
FOR STUDY

* 1 = Full-Time
** D = Day

TOTAL

2 = Part-time
E = Evening

For purposes of this study, the students were divided into four groups

based on enrollment criteria used by the College. Students were permitted
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to enroll based on their ACT score, their ASSET score, or successful

completion of the developmental mathematics course (MATH 096).
Group A consisted of those students who enrolled based on their

score on the mathematics section of the ACT (minimum of 19). There were
42 students enrolled in the five sections of the college-level mathematics

course with 8 students being awarded a grade of "W". The withdrawal rate
for Group A was 19%. For this study, Group A consisted of 34 students

(see Table 2).

Group B consisted of those students who enrolled based on their
score on the ASSET elementary algebra test (minimum of 36). There were

40 students enrolled in the five sections of the college-level mathematics

course with 7 students being awarded a grade of "W". The withdrawal rate
for Group B was 18%. For this study, Group B consisted of 33 students
(see Table 2).

Group C was the composite of students from Group A and Group B.
The withdrawal rate for Group C was 18%. For this study, Group C

consisted of the 67 regular students enrolled in the college-level
mathematics course (see Table 2).

Group D consisted of those students who enrolled based on their
successful completion of the developmental mathematics course (MATH

096). There were 61 students enrolled in the five sections of the college
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level mathematics course with 17 students being awarded a grade of "W".
The withdrawal rate for Group D was 28%. For this study, Group D
consisted of 44 developmental students (see Table 2).

Table 2.

Enrollment Status of Students in the College-Level
Mathematics Course

B= ASSET

C=A + B

D= DEV

TOTAL
(A+B+D)

42

40

82

61

143

8

7

15

17

32

34

33

67

44

111

A= ACT

GROUP

ENROLLMENT

WITHDRAWALS
GROUP SIZE
FOR STUDY

The Comprehensive Final Examination
Test Development

The comprehensive final examination was written by the faculty
teaching the college-level mathematics course and this researcher. Since

this researcher was not teaching any of the sections of the college-level
mathematics course, all examination questions were developed by this

researcher to remove any potential bias in the writing style of the
questions.
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Using the student learning outcomes for MATH 108 as a basis (see

Appendix A), a 20 question, 100 point comprehensive final examination

was written. The faculty teaching MATH 108, who had volunteered to

participate in this study, reviewed two drafts of the comprehensive final
examination and then administered the examination at the end of the FALL

1995 Semester in mid-December.
Learning Outcome 1 was tested with the first 6 questions on the test
with a total point value of 26. Learning Outcome 2 also had a total point

value of 26 points and was tested with questions 7 through 11. Learning
Outcome 3 had the lowest total point value of 12 on questions 12 through

14. Questions 15 through 17 were used to test Learning Outcome 4 with a
total point value of 20. Learning Outcome 5 was tested with the remaining

questions 18 through 20 and had a total point value of 16 (see Appendix B).

Test Validity
Isaac and Michael state that "content validity is demonstrated by
showing how well the content of the test samples the subject matter about

which conclusions are to be drawn." (1995, p. 129) These authors suggest

that a useful way of looking at content validity is to consider that the test
comprises a sampling of the achievement to be measured. The
comprehensive final examination used in this study was developed based
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on the learning outcomes for the course MATH 108, and thus had content
validity since the learning outcomes that the College wished to develop in

the students and to evaluate in terms of the test were the same as the
learning outcomes required of the student for successful test performance.

Test Reliability

Since the comprehensive final examination was administered only one

time, the calculation of coefficient alpha served as the indicator of its
internal consistency reliability. Isaac and Michael (1995) state that in 1951

Cronbach defined coefficient alpha as the generalization of the KuderRichardson formula 20. Cron bach's coefficient alpha applies to cases

where different point values are assigned to the individual questions on a

test. The value of coefficient alpha for the comprehensive final
examination used in this study was 0.83.
Test Scoring
Each faculty member assigned a score for the comprehensive final

examination and used this score in the compilation of the final grade for
each student in their class. The comprehensive final examination was
rescored by this researcher to ensure that all scores were consistently

assigned for use in this study.
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A one-way analysis of variance was run in order to compare the
scores assigned by each faculty member with the scores assigned by this

researcher for the students in their classes. The results showed no

significant difference between faculty scores and this researcher's scores.

This researcher assigned lower scores with mean differences (researcher

mean score - faculty mean score) of - 0.632 and - 0.172 when compared
with two of the faculty (both full-time). When compared with the other two

faculty (1 full-time, 1 part-time) higher scores were assigned with mean
differences (researcher mean score - faculty mean score) of 1.476 and
0.774 (See Table 3).
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Table 3.

One-Way Analysis of Variance of Faculty
Comprehensive Final Examination Scores by
Researcher Comprehensive Final Examination Scores

GROUP

N

MEAN

Std Dev

Std Error

FACULTY 1*
RESEARCHER
TOTAL

36
36
72

67.58
65.22
66.40

19.24
22.26
20.70

3.21
3.71
2.44

FACULTY 2 *
RESEARCHER
TOTAL

21
21
42

42.52
44.00
43.26

19.45
17.93
18.49

4.24
3.91
2.85

FACULTY 3 *
RESEARCHER
TOTAL

29
29
58

65.62
65.45
65.53

17.98
17.33
17.50

3.33
3.22
2.30

FACULTY 4*
RESEARCHER
TOTAL

25
25
50

73.08
74.32
73.70

15.55
14.75
15.02

3.11
2.95
2.12

SOURCE

SS

df

MS

F

P

BETWEEN SUBJECTS
WITHIN SUBJECTS
TOTAL

100.347
1810.153
1910.500

1
35
36

100.347
51.719

1.940

0.172

BETWEEN SUBJECTS
WITHIN SUBJECTS
TOTAL

22.881
148.619
171.500

1
20
21

22.881
7.431

3.079

0.095

BETWEEN SUBJECTS
WITHIN SUBJECTS
TOTAL

0.431
182.069
182.500

1
28
29

0.431
6.502

0.066

0.799

BETWEEN SUBJECTS
WITHIN SUBJECTS
TOTAL

9.680
62.320
72.000

1
24
25

9.680
2.597

3.728

0.065

* Full-Time = Faculty 1,3,4
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Part-time = Faculty 2

To determine if there was any difference in the student scores on the

comprehensive final examination among the four faculty who participated in
the study, a one-way analysis of variance was run to compare the student

scores. These results indicated that the students in the class taught by the
part-time faculty member performed at a level on the comprehensive final
examination significantly lower than the students in the classes taught by

the full-time faculty members. The mean differences between the part-time
faculty member and the three full-time faculty members (part-time faculty

mean score - full-time faculty mean score) were - 25.06, - 23.10, and
-30.56 (see Table 4).
Table 4. One-Way Analysis of Variance of Faculty
Comprehensive Final Examination Scores by Faculty
Comprehensive Final Examination Scores

GROUP

FACULTY 1*
FACULTY 2*
FACULTY 3 *
FACULTY 4*
TOTAL

SOURCE

N

MEAN

Std Dev

36
21
29
25
111

67.58
42.52
65.62
73.08
63.57

19.24
19.45
17.98
15.55
20.81

SS

df

BETWEEN GROUPS 12264.588
3
WITHIN GROUPS
35386.656 107
TOTAL
47651.244 110

3.21
4.24
3.33
3.11
1.98

MS

F

P

4088.196
330.716

12.362

0.000

Part-time = Faculty 2

* Full-Time = Faculty 1,3,4
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Std Error

The Study Hypotheses
To aid in the presentation of the major findings of this study, this
section of the chapter looks at each hypothesis stated in Chapter 3.

Hypotheses 1 through 6 were analyzed using a One-Way Analysis of

Variance (ANOVA) for the variable in the hypothesis. Hypotheses 7
through 9 were analyzed using the Fisher Exact Test.

Hypothesis One
There was no significant difference in the overall mean score on a

comprehensive final examination in a college-level mathematics
course for developmental students in Group D and regular

students in Group A.

Group D was the group of developmental students who completed the
comprehensive final examination while Group A was the group of regular
students who enrolled in the college-level mathematics course based on

their ACT score (minimum of 19). Group D had 44 students while Group A
had 34 students who completed the comprehensive final examination.

The results indicated that the developmental students had a mean
score of 58.71 while the regular students had a mean score of 66.24.
Although the developmental students' mean score was 7.53 lower than the
mean score of the regular students, there was no significant difference
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(P = 0.109) in the overall mean score on the comprehensive final

examination between the developmental students in Group D and the
regular students in Group A (see Table 5).

Table 5.

One-Way Analysis of Variance of Comprehensive Final
Examination Scores of Developmental Students by
Comprehensive Final Examination Scores of Regular
Students (based on ACT scores)

GROUP

A = Regular
D = Developmental
TOTAL

SOURCE

N

MEAN

Std Dev

Std Error

34
44
78

66.24
58.71
61.99

22.68
18.28
20.52

3.89
2.76
2.32

SS

BETWEEN GROUPS 1087.710
WITHIN GROUPS
31343.277
TOTAL
32430.987

df

MS

F

P

1
76
77

1087.710
412.412

2.637

0.109

Since the students in the section taught by the part-time faculty

member achieved at a significantly lower overall mean score than the
students in the sections taught by the full-time faculty members, the one

way analysis of variance was rerun with the comprehensive final
examination scores for the students in the section taught by the part-time

faculty member removed. There were 10 students from Group D and 8
students from Group A in the section taught by the part-time faculty

member who completed the comprehensive final examination.
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The remaining 34 students in Group D achieved a mean score of
60.21 while the remaining 26 students in Group A achieved a mean score
of 76.31. This mean difference of 16.10 was significantly different with

P = 0.001 (see Table 6).
Table 6.

One-Way Analysis of Variance of Comprehensive Final
Examination Scores of Developmental Students by
Comprehensive Final Examination Scores of Regular
Students (based on ACT scores) With Scores From the
Section Taught by the Part-Time Faculty Member
Removed

GROUP

A = Regular
D = Developmental
TOTAL

N

MEAN

Std Dev

26
34
60

76.31
60.21
67,18

13.76
18.31
18.23

SOURCE

SS

BETWEEN GROUPS 3819.886
15797.097
WITHIN GROUPS
19616.963
TOTAL

Std Error

2.70
3.14
2.35

df

MS

F

P

1
58
59

3819.866
272.364

14.025

0.001

Hypothesis Two

There was no significant difference in the overall mean score on a

comprehensive final examination in a college-level mathematics
course for developmental students in Group D and regular
students in Group B.
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Group D was the group of developmental students while Group B was

the group of regular students who enrolled in the college-level mathematics
course based on their ASSET score (minimum of 36). Group D had 44

students while Group B had 33 students who completed the comprehensive
final examination.
The results indicated that the developmental students had a mean

score of 58.71 while the regular students had a mean score of 66.46.
Although the developmental students' mean score was 7.75 lower than the

mean score of the regular students, there was no significant difference

(P = 0.097) in the overall mean score on the comprehensive final

examination between the developmental students in Group D and the
regular students in Group B (see Table 7).
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Table 7.

One-Way Analysis of Variance of Comprehensive Final
Examination Scores of Developmental Students by
Comprehensive Final Examination Scores of Regular
Students (based on ASSET scores)

GROUP

B = Regular
D = Developmental
TOTAL

SOURCE

N

MEAN

Std Dev

Std Error

33
44
77

66.46
58.71
62.03

22.11
18.28
20.26

3.85
2.76
2.31

SS

BETWEEN GROUPS 1132.607
30017.341
WITHIN GROUPS
31449.948
TOTAL

df

MS

1
75
76

1132.607
400.231

F
2.830

P
0.097

Since the students in the section taught by the part-time faculty

member achieved at a significantly lower overall mean score than the

students in the sections taught by the full-time faculty, the one-way analysis
of variance was rerun with the comprehensive final examination scores for

the students in the section taught by the part-time faculty member removed.
There were 10 students from Group D and 3 students from Group B in the
section taught by the part-time faculty member who completed the
comprehensive final examination.

The remaining 34 students in Group D achieved a mean score of

60.21 while the remaining 30 students in Group B achieved a mean score
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of 69.10. This mean difference of 8.89 was not significantly different with
P = 0.075 (see Table 8).
Table 8.

One-Way Analysis of Variance of Comprehensive Final
Examination Scores of Developmental Students by
Comprehensive Final Examination Scores of Regular
Students (based on ASSET scores) With Scores From
the Section Taught by the Part-Time Faculty Member
Removed

GROUP

B = Regular
D = Developmental
TOTAL

N

IMEAN

Std Dev

Std Error

30
34
64

69.10
60.21
64.38

20.97
18.31
19.95

3.83
3.14
2.49

SOURCE

SS

BETWEEN GROUPS 1260.741
WITHIN GROUPS
23814.259
TOTAL
25075.000

df

MS

1
62
63

1260.741
384.101

F
3.282

P
0.075

Hypothesis Three
There was no significant difference in the overall mean score on a
comprehensive final examination in a college-level mathematics

course for developmental students in Group D and all regular
students in Group C.
Group D was the group of developmental students while Group C, the
composite of students from Group A and Group B, was the group of all

regular students enrolled in the college-level mathematics course. Group
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D had 44 students while Group 0 had 67 students who completed the

comprehensive final examination.
The results indicated that the developmental students had a mean

score of 58.71 while the regular students had a mean score of 66.34.
Although the developmental students' mean score was 7.63 lower than the

mean score of the regular students, there was no significant difference

(P = 0.061) in the overall mean score on the comprehensive final

examination between the developmental students in Group D and all
regular students in Group C (see Table 9).

Table 9.

One-Way Analysis of Variance of Comprehensive Final
Examination Scores of Developmental Students by
Comprehensive Final Examination Scores of All Regular
Students

GROUP

C = Regular
D = Developmental
TOTAL

SOURCE

N

MEAN

Std Dev

Std Error

67
44
111

66.34
58.71
63.32

22.23
18.28
21.01

2.72
2.76
1.99

ss

BETWEEN GROUPS 1549.700
WITHIN GROUPS
46986.264
TOTAL
48535.964

df
1
109
110

MS
1549.700
431.067

P

F
3.595

0.061

Since the students in the section taught by the part-time faculty
member achieved at a significantly lower overall mean score than the
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students in the sections taught by the full-time faculty, the one-way analysis

of variance was rerun with the comprehensive final examination scores for
the students in the section taught by the part-time faculty member removed.

There were 10 students from Group D and 11 students from Group C in the

section taught by the part-time faculty member who completed the
comprehensive final examination.

The remaining 34 students in Group D achieved a mean score of
60.21 while the remaining 56 students in Group C achieved a mean score
of 72.45. This mean difference of 12.24 was significantly different with

P = 0.003 (see Table 10).

Table 10.

One-Way Analysis of Variance of Comprehensive Final
Examination Scores of Developmental Students by
Comprehensive Final Examination Scores of All Regular
Students With Scores From the Section Taught by the
Part-Time Faculty Member Removed

GROUP

C = Regular
D = Developmental
TOTAL

SOURCE

N

MEAN

Std Dev

Std Error

56
34
90

72.45
60.21
67.82

18.20
18.31
19.09

2.43
3.14
2.01

SS

BETWEEN GROUPS 3169.757
29271.398
WITHIN GROUPS
TOTAL
32441.155
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df

MS

F

P

1
88
89

3169.757
332.630

9.529

0.003

Hypothesis Four
There was no significant difference in the overall mean course

grade point average (CGPA) in a college-level mathematics

course for developmental students in Group D and regular
students in Group A.
Group D was the group of developmental students while Group A was

the group of regular students who enrolled in the college-level mathematics
course based on their ACT score (minimum of 19). Group D had 44

students while Group A had 34 students.
The results indicated that the developmental students had a mean
course grade point average of 2.46 while the regular students had a mean

course grade point average of 2.91. Although the developmental students'
mean course grade point average was 0.45 lower than the mean course
grade point average of the regular students, there was no significant

difference (P = 0.084) in the overall mean course grade point average
between the developmental students in Group D and the regular students

in Group A (see Table 11).
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Table 11.

One-Way Analysis of Variance of the Course Grade
Point Average of Developmental Students by the Course
Grade Point Average of Regular Students (based on
ACT scores)

GROUP

A = Regular
D = Developmental
TOTAL

N

MEAN

34
44
78

2.91
2.46
2.65

SOURCE
BETWEEN GROUPS
WITHIN GROUPS
TOTAL

SS

df

4.009
99.644
103.653

1
76
77

Std Dev

Std Error

0.10
1.25
1.16

0.02
0.19
0.13

MS

F

P

4.009
1.311

3.058

0.084

Hypothesis Five

There was no significant difference in the overall mean course
grade point average (CGPA) in a college-level mathematics

course for developmental students in Group D and regular
students in Group B.

Group D was the group of developmental students while Group B was
the group of regular students who enrolled in the college-level mathematics

course based on their ASSET score (minimum of 36). Group D had 44

students while Group B had 33 students.
The results indicated that the developmental students had a mean

course grade point average of 2.46 while the regular students had a mean
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course grade point average of 2.30. Although the developmental students'

mean course grade point average was 0.16 higher than the mean course
grade point average of the regular students, there was no significant

difference (P = 0.588) in the overall mean course grade point average
between the developmental students in Group D and the regular students
in Group B (see Table 12).

Table 12.

One-Way Analysis of Variance of the Course Grade
Point Average of Developmental Students by the Course
Grade Point Average of Regular Students (based on
ASSET scores)

GROUP
B = Regular
D = Developmental
TOTAL

N

MEAN

Std Dev

Std Error

33
44
77

2.30
2.46
2.39

1.16
1.25
1.21

0.20
0.19
0.14

SOURCE
BETWEEN GROUPS
WITHIN GROUPS
TOTAL

df

SS
0.433
109.879
110.312

1
75
76

MS

F

P

0.433
1.465

0.295

0.588

Hypothesis Six

There was no significant difference in the overall mean course
grade point average (CGPA) in a college-level mathematics

course for developmental students in Group D and all regular

students in Group C.
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Group D was the group of developmental students while Group C, the

composite of students from Group A and Group B, was the group of all
regular students enrolled in the college-level mathematics course. Group

D had 44 students while Group C had 67 students.
The results indicated that the developmental students had a mean
course grade point average of 2.46 while the regular students had a mean

course grade point average of 2.61. Although the developmental students'

mean course grade point average was 0.15 lower than the mean course
grade point average of the regular students, there was no significant

difference (P = 0.489) in the overall mean course grade point average
between the developmental students in Group D and all regular students in

group C (see Table 13).
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Table 13.

One-Way Analysis of Variance of the Course Grade
Point Average of Developmental Students by the Course
Grade Point Average of All Regular Students

GROUP

C - Regular
D = Developmental
TOTAL

SOURCE
BETWEEN GROUPS
WITHIN GROUPS
TOTAL

N

MEAN

Std Dev

Std Error

67
44
111

2.61
2.46
2.56

1.11
1.25
1.36

0.14
0.19
0.13

SS

df

0.658
148.820
149.478

1
109
110

MS
0.658
1.365

F
0.482

P
0.489

Hypothesis Seven
There was no significant difference in the percentage of passing
grades (D or better) in a college-level mathematics course for

developmental students in Group D and regular students in Group

A.

Group D was the group of developmental students while Group A was
the group of regular students who enrolled in the college-level mathematics
course based on their ACT score (minimum of 19). Group D had 44

students while Group A had 34 students.
A passing grade (D or better) was achieved by 93% of the

developmental students in Group D while 100% of the regular students in
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Group A achieved a passing grade (see Table 14). The results of the

Fisher Exact Test showed no significant difference (P = 0.253) in the

percentage of passing grades (D or better).
Table 14.

Grade Distribution for Developmental Students and
Regular Students (based on ACT Scores)

GRADE

A

B

c

D

F

Passing Grade

A = Regular
D = Developmental

12
11

10
10

9
13

3
7

0
3

100%
93%

Hypothesis Eight

There was no significant difference in the percentage of passing
grades (D or better) in a college-level mathematics course for
developmental students in Group D and regular students in Group

B.
Group D consisted of the developmental students while Group B was
the students who enrolled in the college-level mathematics course based

on their ASSET score (minimum of 36). Group D had 44 students while
Group B had 33 students.
A passing grade (D or better) was achieved by 93% of the
developmental students in Group D while 91% of the regular students in

Group B achieved a passing grade (see Table 15). The results of the
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Fisher Exact Test showed no significant difference (P = 1.000) in the
percentage of passing grades (D or better).

Table 15.

Grade Distribution for Developmental Students and
Regular Students (based on ASSET Scores)

GRADE

A

B

C

D

F

B = Regular
D = Developmental

6
11

9
10

11
13

4
7

3
3

Passing Grade
91%
93%

Hypothesis Nine

There was no significant difference in the percentage of passing
grades (D or better) in a college-level mathematics course for
developmental students in Group 0 and all regular students in
Group C.
Group D was the group of developmental students while Group C, the

composite of students from Group A and Group B, was the group of all

regular students. Group D had 44 students while Group C had 67 students.

A passing grade (D or better) was achieved by 93% of the
developmental students in Group D while 96% of all regular students in

Group C achieved a passing grade (see Table 16). The results of the

Fisher Exact Test showed no significant difference (P = 0.680) in the
percentage of passing grades (D or better).
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Table 16.

Grade Distribution for Developmental Students and All
Regular Students

GRADE

A

B

C

D

F

C - Regular
D = Developmental

18
11

19
10

20
13

7
7

3
3

Passing Grade
96%
93%

Additional Findings
The review of the literature in Chapter 2 mentioned variables such as

age and gender that have been used in different studies to compare
developmental students and regular students. These variables were also

used to make comparisons in this study. The one-way analysis of variance
table will be presented only when a significant difference is found.

Levinson, Darrow, Klein, Levinson, & McKee (1978) reported the
results of a study that identified the developmental periods (transitions) that

occur during adult development Although the study was conducted with all

males, they state that "women go through the same adult developmental
periods as men but in partially different ways that reflect the differences in
biological and social circumstances" (1978, p. 9).

The 111 students in the study were separated into four groups based

on the developmental periods identified by Levinson, et al (1978). The
groups were: Group 1 (age 22 and under); Group 2 (ages 23 to 29); Group
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3 (ages 30 to 37); and Group 4 (age 38 and above). Group 4 is a
composite of several of the developmental periods due to the small size of

the groups. The college-level mathematics course had 59, 20, 15, and 17

students, respectively, in the four groups.
The one-way analysis of variance of age groups by the scores on the
comprehensive final examination showed no significant difference
(P = 0.953) in the overall mean score on the comprehensive final

examination among the age groups. The mean scores for the four groups

using the 111 scores were: Group 1 - 63.01 ; Group 2 - 64.90;
Group 3 - 64.67; and Group 4-61.29.
Since the overall mean score for the section taught by the part-time

faculty member was significantly different, the one-way analysis of variance

was rerun with these scores removed. The results showed no significant
difference (P = 0.834) in the overall mean score for the 90 remaining
students. The mean scores for the four groups were: Group 1 - 66.28;

Group 2 - 70.94; Group 3 - 69.67; and Group 4 - 68.46.
The one-way analysis of variance of age groups by course grade point
average showed a significant difference (P = 0.033) between the mean

course grade point average of Group 1 (ages 22 and under) and Group 4
(age 38 and above). The mean difference in the course grade point

average for these two groups was 0.87 in favor of Group 4 (see Table 17).
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Table 17.

One-Way Analysis of Variance of Age Groups by
Course Grade Point Average

N

GROUP

1
2
3
4

MEAN

Std Dev

2.25
2.85
2.67
3.12
2.56

1.18
1.18
0.98
0.99
1.36

= AGE 22 & UNDER 59
20
= AGE 23 to 29
15
= AGE 30 to 37
= AGE 38 & ABOVE 17
TOTAL
111

ss

SOURCE
BETWEEN GROUPS
WITHIN GROUPS
TOTAL

df

12.643
136.834
149.477

3
107
110

MS
4.214
1.279

Std Error

0.15
0.26
0.25
0.24
0.13

F

P

3.295

0.033

There were 38 male students and 73 female students included in this

study. The one-way analysis of variance of gender by scores on the
comprehensive final examination showed no significant difference with

P = 0.232. The male students achieved a mean score of 60.00 on the

comprehensive final examination while the female students achieved a

higher mean score of 65.04.
Since the overall mean score for the section taught by the part-time

faculty member was significantly different, the one-way analysis of variance
was rerun with these scores removed. The results showed an increase in

the mean score on the comprehensive final examination for the 32

remaining male students to 62.56 and an increase in the mean score on the
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comprehensive final examination for the 58 remaining female students to
70.72. There was a significant difference with P - 0.052 (see Table 18).
Table 18.

One-Way Analysis of Variance of Gender by Scores on
the Comprehensive Examination With Scores From the
Section Taught by the Part-Time Faculty Member
Removed

GROUP

N

MEAN

Std Dev

1 = MALE STUDENTS
2 = FEMALE STUDENTS
TOTAL

32
58
90

62.56
70.72
67.82

16.61
19.88
19.09

SOURCE

SS

df

BETWEEN GROUPS 1373.694
WITHIN GROUPS
31067.461
TOTAL
32441.155

1
88
89

MS
1373.694
353.039

Std Error
3.77
3.56
3.55

F

P

3.891

0.052

The one-way analysis of variance of gender by course grade point
average showed a significant difference (P = 0.010). The female students

achieved a mean course grade point average of 2.75 while the male
students achieved a mean course grade point average of 2.16 (see Table

19).
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Table 19.

One-Way Analysis of Variance of Gender by Course
Grade Point Average

N

GROUP

MEAN

Std Dev

Std Error

2.16
2.75
2.56

1.18
1.11
1.36

0.19
0.13
0.13

38
1 = MALE STUDENTS
2 = FEMALE STUDENTS 73
TOTAL
111

ss

SOURCE
BETWEEN GROUPS
WITHIN GROUPS
TOTAL

8.863
140.614
149.477

df

MS

F

P

1
109
110

8.863
1.290

6.870

0.010

The percentage of passing grades for the male students was 87% (33

of 38) while the percentage of passing grades for the female students was

99% (72 of 73). The results of the Fisher Exact Test showed there was a
significant difference (P = 0.017) between the percentage of passing
grades for the male students and the percentage of passing grades for the

female students.
The variables of campus and meeting time (day or evening) of the

college-level mathematics course were also of interest in this study. The
one-way analysis of variance table will be presented only when a

significant difference is found.
The one-way analysis of variance of campus by scores on the
comprehensive final examination showed a significant difference
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(P = 0.002) between the overall mean scores on Campus 1 and Campus 3.

The students on Campus 1 achieved a mean score of 57.40 on the

comprehensive final examination while the students on Campus 3 achieved

a mean score of 74.32 on the comprehensive final examination (see Table
20).

Table 20.

GROUP
CAMPUS 1
CAMPUS 2
CAMPUS 3
TOTAL

SOURCE

One-Way Analysis of Variance of Campus by Scores on
the Comprehensive Final Examination

N

MEAN

Std Dev

57
29
25
1 11

57.40
65.45
74.32
63.32

23.05
17.33
14.75
21.01

df

SS

2
BETWEEN GROUPS 5151.632
43384.332 108
WITHIN GROUPS
48535.964 110
TOTAL

MS
2575.816
401.707

Std Error
3.05
3.22
2.95
1.99

F

P

6.412

0.002

Since the overall mean score for the section taught by the part-time
faculty member was significantly different and this part-time faculty

member taught on Campus 1, the one-way analysis of variance was rerun
with these scores removed. The results showed that the mean score on

the comprehensive final examination increased to 65.22 on Campus 1
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which was not significantly different from the mean score of 65.45 on
Campus 2 and 74.32 on Campus 3.

The one-way analysis of variance of campus by course grade point
average showed a significant difference between the mean course grade
point average for Campus 1 and Campus 3. The mean course grade point

averages were: Campus 1 - 2.84; Campus 2 - 2.28; and Campus 3 - 2.20.

The mean difference of 0.64 (2.84 - 2.20) for Campus 1 and Campus 3 was
significantly different with P - 0.023 (see Table 21).
Table 21.

One-Way Analysis of Variance of Campus by Course
Grade Point Average

GROUP

CAMPUS 1
CAMPUS 2
CAMPUS 3
TOTAL

SOURCE
BETWEEN GROUPS
WITHIN GROUPS
TOTAL

N

MEAN

Std Dev

57
29
25
1 11

2.84
2.28
2.20
2.55

1.222
1.162
0.866
1.166

2.32
1.96
2.54
2.19

df

MS

F

2
108
110

5.053
1.290

3.915

SS
10.105
139.372
149.77

Std Error

P
0.023

There were 80 students in the three day sections and 31 students
in the two evening sections of the college-level mathematics course

included in this study. The one-way analysis of variance of meeting time
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(day or evening) by scores on the comprehensive final examination showed

a significant difference between the two meeting times with a probability so

small that P = 0.000 when rounded to 3 decimal places. The students in
the day sections achieved a mean score of 67.65 on the comprehensive
final examination while the students in the evening sections achieved a
mean score of 52.13 on the comprehensive final examination (see Table
22).

Table 22.

One-Way Analysis of Variance of Meeting Time by
Scores on the Comprehensive Final Examination

GROUP
1 = DAY
2 = EVENING
TOTAL

SOURCE
BETWEEN GROUPS
WITHIN GROUPS
TOTAL

N

MEAN

Std Dev

Std Error

80
31
111

67.65
52.13
63.32

19.70
20.42
21.01

2.20
3.67
1.99

df

SS

5382.280
1
43153.684 109
48535.964 110

MS
5382.280
395.129

F

P

13.595 0.000*

* Rounded to 3 Decimal Places

Since the overall mean score for the section taught by the part-time
faculty member was significantly different and the section taught by the
part-time faculty member was an evening section, the one-way analysis of

variance was rerun with these scores removed. The results showed an
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increase in the mean score for the 10 remaining evening students to 69.20

which was not significantly different (P = 0.810) from the mean score of
67.65 for the day students.
The one-way analysis of variance of meeting time by course grade

point average showed no significant difference (P = 0.208) between the

mean course grade point averages. The day students achieved a mean
course grade point average of 2.46 while the evening students achieved a
mean course grade point average of 2.77.

A passing grade (D or better) was achieved by 93% (74 of 80) of the
students enrolled in the day sections of the college-level mathematics
course while 100% (31 of 31) of the students enrolled in the evening
sections of the college-level mathematics course achieved a passing

grade. The results of the Fisher Exact Test showed no significant
difference (P = 0.183).
Summary

The study included the 111 students enrolled in a college-level
mathematics course at a comprehensive, tri-campus community college

during the Fall 1995 Semester. There were four independent variables
used in study. These independent variables were based on enrollment
type: regular students based on their ACT scores (Group A), regular
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students based on their ASSET score (Group B), all regular students
(composite of Group A and Group B), and developmental students (Group

D). Other independent variables examined in the study were: age, gender,
campus, and class meeting time (day or evening). The dependent
variables in the study were the score on a comprehensive final
examination, the course grade point average (CGPA), and the percentage

of passing grades (D or better).
The analysis indicated the following results:

1. Developmental students achieved a lower, but not significantly
lower, overall mean score on the comprehensive final examination than the
group of regular students who enrolled based on their ACT score.

2. Developmental students achieved a lower, but not significantly
lower, overall mean score on the comprehensive final examination than the
group of regular students who enrolled based on their ASSET score.

3. Developmental students achieved a lower, but not significantly

lower, overall mean score on the comprehensive final examination than the

group of all regular students.
4. Developmental students achieved a lower, but not significantly
lower, overall mean course grade point average (CGPA) than the group of

regular students who enrolled based on their ACT score.
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5. Developmental students achieved a higher, but not significantly
higher, overall mean course grade point average (CGPA) than the group of

regular students who enrolled based on their ASSET score.

6. Developmental students achieved a lower, but not significantly
lower, overall mean course grade point average (CGPA) than the group of

all regular students.

7. There was no significant difference in the percentage of passing
grades (D or better) achieved by the developmental students and the group

of regular students who enrolled based on their ACT score.
8. There was no significant difference in the percentage of passing
grades (D or better) achieved by the developmental students and the group

of regular students who enrolled based on their ASSET score.
9. There was no significant difference in the percentage of passing
grades (D or better) achieved by the developmental students and the group
of all regular students.

10. There was no significant difference in the overall mean score on
the comprehensive final examination when students were grouped by ages.
11. Students who were above age 37 had a significantly higher

overall mean course grade point average than those students who were
under age 23.
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12. Female students achieved a higher, but not significantly higher,
overall mean score on the comprehensive final examination than male
students.

13. Female students achieved a significantly higher overall mean

course grade point average (CGPA) than male students.
14. Female students had a significantly higher percentage of passing
grades (D or better) than male students.

15. Students on Campus 3 achieved a significantly higher overall
mean score on the comprehensive final examination than the students on
Campus 1.

16. Students on Campus 3 achieved a significantly higher overall
mean course grade point average (CGPA) than the students on Campus 1.

17. Students enrolled in the day sections of the college-level

mathematics course achieved a significantly higher overall mean score on
the comprehensive final examination than the students enrolled in the
evening sections.

18. There was no significant difference in the overall mean course
grade point average (CGPA) between students enrolled in the day sections

of the college-level mathematics course and the students enrolled in the

evening sections.
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19. There was no significant difference in the percentage of passing
grades (D or better) for students enrolled in the evening sections of the
college-level mathematics course and the students enrolled in the day

sections.
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CHAPTER 5

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

Since 1849, institutions of higher education have had the responsibility
of remediating the academic deficiencies of their students. These

underprepared students are not academically ready for college-level
instruction. Since the enrollment of academically underprepared students

is expected to continue, especially in open-access, 2-year institutions,
these institutions must be prepared to work with these students and provide
them developmental (remedial) assistance.

Summary
This study reported the results of a comparison of the performance of

developmental and regular students at a public, state supported, tri
campus, comprehensive community college located in a mid-Atlantic State.

The study provided information on the performance of developmental
students as it compared to the performance of regular students in a

college-level mathematics course.
The study compared student performance on a comprehensive final

examination, course grade point average (CGPA), and the percentage of
passing grades (D or better). The study also reported the comparison of
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performance on the same three dependent variables for the independent
variables of age, gender, campus, and meeting time (day or evening) of the

course.
More specifically, the study attempted to accomplish the following:

1. Determine any difference between developmental and regular

students on the overall mean score on a comprehensive final examination

for this college-level mathematics course.

2. Determine any difference between developmental and regular
students on the overall mean course grade point average (CGPA) for this

college-level mathematics course.

3. Determine any difference between developmental and regular
students on the percentage of passing grades (D or better) for this college

level mathematics course.
4. Determine any difference between students for other variables such

as age, gender, campus, and meeting time of the course (day or evening).
The study involved the following activities:

1. A review was made of the literature focusing on those studies that
examined admission criteria to developmental programs, that measured

the effectiveness of developmental programs, and that defined and
examined student success in college-level mathematics courses.
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2. The creation of a comprehensive final examination by those faculty
teaching the college-level mathematics course and this researcher. The
comprehensive final examination was written based on the specified

learning outcomes for this college-level mathematics course.

3. The study population included those students enrolled in five of the
six sections of this college-level mathematics course during the Fall 1995

Semester.
4. The students in the study were classified into four groups based on

their enrollment status in this college-level mathematics course. Students
enrolled based on their mathematics section ACT score or students
enrolled based on their ASSET elementary algebra test score were
referred to as regular students. Developmental students were those

students enrolled based on their successful completion of the
developmental algebra course.

5. Findings relative to the overall mean score on the comprehensive
final examination were reported by comparing the regular students in

separate groups (ACT or ASSET) with the developmental students and by

combining the two groups (ACT and ASSET) for comparison with the
developmental students.

6. Findings relative to the overall mean course grade point average
(CGPA) were reported by comparing the regular students in separate
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groups (ACT or ASSET) with the developmental students and by combining
the two groups (ACT and ASSET) for comparison with the developmental

students.

7. Findings relative to the percentage of passing grades (D or better)
were reported by comparing the regular students in separate groups (ACT
or ASSET) with the developmental students and by combining the two
groups (ACT and ASSET) for comparison with the developmental students.

8. The findings relative to age and campus were reported for
comparisons using the dependent variables of score on a comprehensive
final examination and course grade point average (CGPA).
9. The findings relative to gender and meeting time (day or evening)

were reported using the dependent variables of score on the

comprehensive final examination, course grade point average (CGPA), and
the percentage of passing grades (D or better).
The study produced the following findings:

1. Developmental students achieved a lower, but not significantly
lower, overall mean score on the comprehensive final examination than the

group of regular students who enrolled based on their ACT score.
2. Developmental students achieved a lower, but not significantly
lower, overall mean score on the comprehensive final examination than the
group of regular students who enrolled based on their ASSET score.
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3. Developmental students achieved a lower, but not significantly
lower, overall mean score on the comprehensive final examination than the

group of all regular students.
4. Developmental students achieved a lower, but not significantly

lower, overall mean course grade point average (CGPA) than the group of
regular students who enrolled based on their ACT score.

5. Developmental students achieved a higher, but not significantly
higher, overall mean course grade point average (CGPA) than the group of
regular students who enrolled based on their ASSET score.

6. Developmental students achieved a lower, but not significantly

lower, overall mean course grade point average (CGPA) than the group of

all regular students.
7. There was no significant difference in the percentage of passing

grades (0 or better) achieved by the developmental students and the group
of regular students who enrolled based on their ACT score.
8. There was no significant difference in the percentage of passing

grades (D or better) achieved by the developmental students and the group

of regular students who enrolled based on their ASSET score.
9. There was no significant difference in the percentage of passing
grades (0 or better) achieved by the developmental students and the group

of all regular students.
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10. There was no significant difference in the overall mean score on
the comprehensive final examination when students were grouped by ages.

11. Students who were above age 37 had a significantly higher

overall mean course grade point average (CGPA) than those students who
were under age 23.
12. Female students achieved a higher, but not significantly higher,

overall mean score on the comprehensive final examination than male
students.

13. Female students achieved a significantly higher overall mean
course grade point average (CGPA) than male students.

14. Female students had a significantly higher percentage of passing
grades (D or better) than male students.

15. Students on Campus 3 achieved a significantly higher overall
mean score on the comprehensive final examination than students on

Campus 1.
16. Students on Campus 3 achieved a significantly higher overall
mean course grade average (CGPA) than students on Campus 1.

17. Students enrolled in the day sections of the college-level .

mathematics course achieved a significantly higher overall mean score on
the comprehensive final examination than the students enrolled in the
evening sections.
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18. There was no significant difference in the overall mean course
grade point average (CGPA) between students enrolled in the day sections

of the college-level mathematics course and the students enrolled in the
evening sections.

19. There was no significant difference in the percentage of passing
grades (D or better) for students enrolled in the day sections of the college
level mathematics course and the students enrolled in the evening

sections.

Conclusions
Based on the findings of this study for the nine hypotheses, the

following conclusions are made:

1. Since there was no difference between the test scores assigned by

the researcher and the faculty who taught the course, faculty test scores
could be used in the future in lieu of one person assigning all test grades.

2. Students in the section of the college-level mathematics course

taught by the part-time faculty member did not perform as well on the final
examination as those students in the sections taught by full-time faculty.
3. Developmental students performed at a lower, but not significantly

lower, level of performance on the comprehensive final examination than
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the regular students regardless of the group (A, B, or C) of regular

students.
4. Developmental students performed at a higher, but not significantly

higher, level of performance on course grade point average (CGPA) than
the group of regular students who enrolled based on their ASSET score.
5. Developmental students performed at a lower, but not significantly

lower, level of performance on course grade point average (CGPA) than
the group of regular students who enrolled based on their ACT score and
the group of all regular students.

6. Developmental students performed at the same level of
performance on the percentage of passing grades (D or better) as the
regular students regardless of the group (A, B, or C) of regular students.

7. Overall, developmental students performed as well as regular

students in a college-level mathematics course.

Recommendations

Based on the findings of this study, the following recommendations are
made:
1. It is recommended that the mathematics faculty in the College's

Science, Mathematics, and Technologies Division develop a means to

ensure that all faculty teaching this college-level mathematics course
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emphasize the same concepts by using the existing course syllabus and by

developing a common course outline,

2. It is recommended that the College continue to use the ACT and
ASSET test results for student placement into developmental and college

level mathematics courses.
3. It is recommended that the College replicate this study with ex post

facto data from several prior semesters for course grade point average
(CGPA) and percentage of passing grades (D or better).
4. It is recommended that the College use test scores from a

comprehensive final examination, course grade average (CGPA), and

percentage of passing grades (D or better) to compare developmental and
regular students in other college-level mathematics courses.

5. It is recommended that other institutions replicate this study with

their college-level mathematics courses.
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WEST VIRGINIA NORTHERN COMMUNITY COLLEGE
COURSE LEARNING OUTCOMES

SUBJECT AREA

Mathematics

COURSE NUMBER
MATH 096

DATE February 1995

COURSE TITLE
Beginning Algebra

LEARNING OUTCOMES

1. reduce mathematics anxiety
2. perform operations on polynomials

3. solve equations (linear & quadratic), linear inequalities, and linear
systems
4. represent solutions of linear equations and inequalities graphically

5. solve application problems using a model for problem solving
FORMATIVE ASSESSMENT:

1.
2.
3.
4.
5.
6.
7.
8.
9.

class participation
computer and video assignment (ungraded)
instant poll (show of hands)
math anxiety survey
minute paper
perception/preference survey
practice tests and reviews
student section of faculty evaluation
suggestion box

SUMMATIVE ASSESSMENT:

1.
2.
3.
4.
5.

computer assignments
final examination
homework assignments
tests
student performance in college level courses
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WEST VIRGINIA NORTHERN COMMUNITY COLLEGE
COURSE LEARNING OUTCOMES
SUBJECT AREA

Mathematics

COURSE NUMBER
MATH 108

DATE October 1995

COURSE TITLE
Math Techniques I

COURSE OUTCOMES

1. solve linear equations and inequalities and application problems
2. identify and graph functions, particularly linear functions, and
systems of linear equations and inequalities

3. solve finance problems involving simple and compound interest and
present value
4. perform operations on matrices and apply matrices to the solution
of linear systems and linear programming problems
5. solve quadratic equations by factoring and the quadratic formula
and graph quadratic functions

FORMATIVE ASSESSMENT:
1.
2.
3.
4.
5.

class participation
minute paper
perception/preference survey
practice tests and reviews
student section of the faculty evaluation

SUMMATIVE ASSESSMENT:
1.
2.
3.
4.

homework assignments
computer assignments
tests
comprehensive final examination

116

APPENDIX B

117

MATH 108: MATH TECHNIQUES I

NAME:

FINAL EXAMINATION

SS NUMBER:

FALL 1995

SCORE:of 100

DIRECTIONS: Please show all work in the space provided on this page
or on another paper and write your answer on the line provided.
GOOD LUCK!!!

1. Evaluate the following
(4 points)

18-(-2) 3-9-4

-6 - (-2)(-4)

2. Solve each linear equation. (2 points each)
x =a. 2(3x - 2) - (4 - x) = 6

x =b. 4[x + 2(3 - 4x) - 6] = 3(x + 10) + 1

3. Solve each inequality. (2 points each)

a. -2x-5^3x + 2

b. 2 < 4x - 5 < 3

4. A student must recei
possible points in her MATH 108 class to receive a B+ in the
course. If a total of 1600 points is possible, and she currently
has 1250 points, what is the fewest number of additional points
that will guarantee her a B+ in the course? (4 points)
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5. Find the slope and y-intercept of the line given by the equation
5x + y = 7. (4 points)
m=

y-intercept =

6. Find the equation of t
(-1,-6) and has a slope of m = 2. (6 points)

7. Sketch the graph of the equation y = 2x + 8. (6 points)

2
8. For f (x) = - 2x + x - 3 , find f (2) and f (-4). (2 points each)
f(2) =

f(-4) =

9. Solve the system of linear equations. (4 points)
x =2x + 3y = 7
y=

x - y =-4
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10. Graph the region of solutions for the system of inequalities.
(6 points)

y >10

x + y<4
-4x + 2y < 8

11. The supply and demand functions for a scientific calculator in
dollars are:
supply: p = 3x + 66

demand: p = 143 - 4x

where p is the price for x units. Find the point of equilibrium.
(6 points)

12. The Student Activities Council recently earned $1200 by
sponsoring a 50-50 raffle. The Council has decided to invest
the $1200 at a simple interest rate of 11 % for 5 months. How
much interest will this investment earn? (4 points)

13. Find the compound amount for an investment of $15,000 at 8%
compounded semiannually for 10 years. (4 points)
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14. After the comp
education at another institution that you know has a yearly cost
of $6000. Since your are working and attending college as a
part-time student, you expect to enroll in this other institution in
four years. What amount invested today at 6% compounded
quarterly will grow to $6000 in four years? (4 points)

15. If E =

4 6
2 3 5
1 -5

6 -1
0 3 , find E* F. (6 points)
-9 8

and

16. Solve the system of equations by using the inverse of the
coefficient method, the Gauss-Jordan method, or Cramer's rule.
(6 points)

x=

3x - y + 6z = 3

y=

2x - 3y + 3z = -7

z=

-5x + 2y - 8z

=0
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17. Star View Amphitheater sells seating for concerts according to
the following system of constraints:

x, +3xa + 4xa< 1600

2xf + 2xa + 2Xj < 2000
x, + X; + 2x5 < 1900 where x, > 0,
0, and^>0
with z = 50x + 65x,+ 80x_ where z is the
...
।
*
»
profit.

Write the Initial Simplex Tableau to maximize profit but do not
solve. (4 points)

Write the Final Solution from the Final Simplex Tableau given
below: (4 points)

0 0 4
1 0 3
0 1 2

1
0
0
0
.

0

0

5

8
1
7

3

X, = — xa=— x = — x = x/=
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2 2000
2
800
1 10500
4

56000
—
x=

z=

18. Simplify and solve the equation. (4 points)

x=

2
2
(-7x - 4x + 2) + (3x - 3x + 9) = 0

x=

19. Find the vertex, the x- and y-intercepts and then sketch the
graph of the quadratic equation. (6 points)

2
y = - x + 8x -15

20. If the length (including the endzones) of a flag football field is
five yards less than three times the width, find the dimensions
of the field if the area of the flag football field is 3500 square
yards. (6 points)

width =

length =
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YOU MAY FIND THE FOLLOWING FORMULAS USEFUL:

n
A = P(1 + i)

I = Prt

A = P(1 + rt) or A = P + Prt

A
P - ------- —
1 + rt
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A
P = ■----------n
(1 +i)

ABSTRACT
The purpose of this study was to compare the performance of

developmental students and regular students in a college-level
mathematics course at a comprehensive community college. In this study,

students were identified as developmental students if they were required to
complete a developmental algebra course. Regular students were those
students who were not required to complete this developmental algebra

course based on their mathematics section ACT score or their ASSET

elementary algebra score. The hypotheses were concerned with
identifying any significant differences in the performance of the
developmental students as compared to the performance of the regular
students in a college-level mathematics course.

The dependent variables were the score on a comprehensive final
examination, course grade point average (quality points) and the

percentage of passing grades (D or better). Data for the mean score on
the comprehensive final examination was obtained from students' scores.

Data for the mean course grade point average and the percentage of
passing grades was extracted from faculty grade reports.

The results of the study showed that developmental students achieved

a lower, but not significantly lower, mean score on the comprehensive final
examination and on the mean course grade point average. There was no
125

significant difference in the percentage of passing grades between the two
groups.

Other independent variables reported on in the study were age,
gender, and meeting time (day or evening) of the college-level
mathematics course. Students above age 37 achieved a significantly

higher mean course grade point average than students under age 23.
Female students achieved a higher mean score on the comprehensive final

examination and a significantly higher mean course grade point average

and percentage of passing grades. Students enrolled in the day sections of
the course achieved a significantly higher mean score on the
comprehensive final examination.
Based on the findings of this study, there was no significant difference

in the performance of the developmental students when compared to the
performance of the regular students.
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